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The Causes of “Camel Backs” on 
Air Compressor Indicator Cards. 


F. A. HALSEY. 


The peculiar elevations of pressure 
above the receiver pressure, characteristic 
of the discharge line of indicator cards 
from air compressor cylinders, is usually 
dismissed in few words by assuming it to 
be due to the difference in the areas of 
the two sides of the discharge valve. 
Thus in the figure the receiver pressure, 
according to this explanation, acts on a 
circle whose diameter is equal to a, while 
the cylinder pressure acts on the circle 
whose diameter is }, and since 6 is neces- 
sarily the smaller, it follows of course 
that the cylinder pressure must exceed 
the receiver pressure before the aggre- 
gate on circle b shall equal that on a. 

A good many people are satisfied with 
this simple explanation of static action, 
though I have never seen anyone who 
had compared the excess of pressure with 
the difference in areas. Any such com- 
parison would be certain to show the in- 
adequacy of the explanation, as the hights 
of these camel backs vary widely with the 
speed, whereas, were the explanation the 
true one, their hight should be constant. 
The most striking fact, however, in con- 
tradiction to this explanation, is that it 
is easy by proper manipulation to elimi- 
nate the camel backs entirely, and to do 
this it is only necessary to run the com- 
pressor very slowly. A _ straight line 
compressor cannot probably be run slow 
enough to show this action, but with 
duplex compressors, which can easily be 
reduced in speed under full load to eight 
or ten turns per minute, there is no diffi- 
culty. I have seen cards taken under 
such conditions in which the discharge 
line was as straight and the angle join- 
ing the compression curve with the dis- 
charge line as sharp as could be made 
with instruments. 

Many years ago Professor Robinson 
showed conclusively that in the joint be- 
tween a plain slide valve and its face 
there is a creeping film of steam which 
starts at full steam chest pressure on the 
pressure edge and gradually reduces to 
atmospheric pressure on the exhaust 
edge, and the same action undoubtedly 
takes place here. During the suction 
stroke such a film establishes itself in the 
air discharge valve joint, having the re- 
ceiver side for its starting point, and dur- 
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ing the succeeding compression stroke a 
counter film starts from the cylinder side. 
The action of these films is obviously a 
matter of time, and, if the speed is slow 
enough to give the required amount of 
time, the pressure of the second film will 
keep up with the advancing cylinder pres- 
sure, and when that pressure equals that 
of the receiver there will be no resistance 
to the opening of the valve except its in- 
ertia and the force of the spring. At the 
slow speed supposed, the inertia will be 
negligible, while in well designed com- 
pressors the force of the spring divided 
by the area of the valve will give a very 
small pressure per square inch necessary 
to overcome it. At higher speeds there is 
not time for the equilibrium of pressure 
in the joint to establish itself, and the 
rise in pressure occurs, due partly to this 
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AIR COMPRESSOR DISCHARGE VALVE. 


action and partly no doubt to the in- 
creased inertia of the valve, but chiefly I 
believe to the action described. The suc- 
ceeding humps are no doubt chiefly due 
to the rebound of the valve and to its in- 
ertia, but the position here outlined is 
strengthened by the fact that the suc- 
ceeding humps are always smaller than 
the first one, and at high speeds very 
much smaller. 

There is still another element, though 
a small one, and that is the inertia of the 
air itself. The discharge valves are small 
and a high velocity of dense air must be 
established before the discharge com- 
mences. There is no doubt that this 
offers an appreciable resistance, as is 
shown by the presence of this rise in 
pressure—small, it is true, but still a rise 
—in compressors, having mechanically 
operated discharge valves. 

It may interest some to know that it is 
perfectly possible to introduce these 
camel backs into the suction line as well 
as in the discharge line. It was once my 
lot to lie awake nights over a compressor 
having mechanically operated valves. 
This machine had but a single inlet pop- 
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pet valve of high lift in each head, and 
with the mechanical gear disconnected 
the suction line became wavy in a man- 
ner closely analogous to the ordinary 
discharge line. With the usual construc- 
tion of many valves, the valves do not act 
together, and a substantially uniform 
area of opening is maintained. 
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Gasoline Engines Ten Thousand 
Feet Above Sea Level. 


For operations carried on far away 
from any available supply of fuel, the use 
of the gasoline engine has evident advan- 
tages, on account of its economy of fuel. 
and of the facility with which the fuel 
may be transported to places most diffi- 
cult of access. The practicability of em- 
ploying gasoline engines at considerable 
altitudes has, however, been seriously 
questioned. At 10,000 feet above the sea 
level, for instance, the hight of the mer- 
cury column is only 20.48 inch, or the at- 
mospheric pressure is reduced nearly one- 
third, and the boiling point of water is 193 
degrees. While the engine may run all 
right, its maximum power must be re- 
duced, as the cylinderful of air so atten- 
uated when admitted to form the explo- 
sive mixture cannot be sufficient for the 
same volume of gasoline as when the air 
is denser. The efficiency of the engine, 
as well as the power, must be somewhat 
reduced.’ The gasoline in storage must 
also evaporate more rapidly than at sea 
level. 

We have, nevertheless, reliable infor- 
mation of the successful employment of a 
10 horse-power Weber gasoline hoist at 
10,000 feet above the sea at Georgetown, 
Col. There is a tunnel 1,100 feet long, 
and at the inner end of the tunnel the 
hoist is used over a shaft which is being 
sunk. The exhaust is carried out by a 
4 inch galvanized iron pipe. Only 25 to 
40 buckets a day are hoisted, and three 
gallons of gasoline are consumed. A 
large number of gasoline engines are now 
in use at levels approaching that here re- 
ferred to. 
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the Niagara Falls 
Meeting. 
It is especially urged upon all who at- 


tend the coming meeting of the A. S. 
M. E. at Niagara Falls to get from the 
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A Full Compressed Air Street Car 
Equipment for New 
York City. 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 
Forming Lathes. Mer. Mach. Tool Co., Meriden, Conn 

Selden Packing for atuffing box 
ber core Randolph Brandt, 38 Cortlandt et 
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Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The cash i copy should be 
sent to reach us not later than Saturday morn 
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Situations Wanted—Cont’d. 


Foreman of screw mach.; wide exp. on mach. screw, 
elec. and bicycle parts; Al refs. Box 34, AM. MaAcH. 

Blacksmith—First-ciass toolm’k’r, unuerstands hard 
ening and tem. thor’ly, desires pos. Box 35, AM. MAcH 

Die and tool maker, Al, accurate work, large experi 
ence, take ch'ge if required, wants sit. Box 45, Am. Ma. 

Wanted—Position by Al foundry 
machinery or jobbing ; sober, up-to-dat 
52, AMERICAN MACHINIST. 

A thoroughly reliable M. E, wants position as super 
intendentof machineshop; good designer ; bestrefer 
Address Box 40, AMERICAN MACHINIST 


foreman, engine 
man, Box 


ences 
Engineer, technical graduate, with shop and draft 

ing room experience. desires positiou with well estab. 

firm; moderate saiary ; Al ref. 37, Am. MACH 


Help Wanted. 


Draftsman wanted—One well acquainted with mod 
stat. and marine engines. Apply Box 22, Am. MAcH 
accustomed to 

Brass Manu 


also men 
Morrison 


Brass finishers, first-class, 
and cock work James 
facturing Company, Toronto, ¢ 
Wanted ymmpetent lathe 
hands; first wanted only 
dynamo work preferred, P.O. Box 374, 
Wanted \ first-class die sinker, familiar with smail 
and jarge drop forgings ive age, experience, refer 
s expected Address Box 47, AMERICAN 


ilve 
anada 
Ten ce vise 
class men 


and planer 
experienced in 
Cincinnati, O 








ence and Wap 
MACHINIST 

W anted—First-class mathematical instru rert 
ers for general instrument work state exper 

ind wages expected, and give refere es. Addres 
Lox AMERICAN MACHINIST 

Wanted—Capable draftsman, who understands con 
struction of paper and pulp ma nes, State salary 
expected and experience Immediate engagement, 


Box 45, AMERICAN MACHINIST. 

Wanted—Foreman for machine shop employing fifty 
hands, on Corliss, high-speed and marine engines 
first-class man of experience only need apply Box 23, 
AMERICAN MACHINIST. 

Wanted Experienced young foreman pattern 


maker expert in green sand and loam work patterns 

good manager of men give experience, references, 

salary required, Address Box 28, AM. MACHINIST 
Wanted—A good boiler maker that has some experi 


ence in laying out work, who can also do ordinary 
blacksmith work, for asmall machine shop located ina 
prosperous city of Montana. Address Box 27, AM. MACH 

Wanted—Superintendent of forge shop accustomed 
to and capable of handling 100 men and getting out 
work in quantities by large and long established manu 
facturing Company in Chicago. Address Mercantile 
Exchange, Chicago. 


On machine tool work, one good draftsman and 
one first-class pattern maker, by a company located 
in a small New England town; = state experience 
and salary, or wages habits must be good Box 16, 


AMERICAN MACHINIST 


Wanted—A good steady tool room machinist to keep 


tools in order, make new tools and jigs, and repairs 
<c.; Write giving experience, age and pay to th 
right man we can give steady work the year round. 


Address Georgia, Care AMERICAN MACHINIST. 


Wanted—Supt. for machine shop; 100 to 125 hands ; 
Western location; geoeral line of mach and mill 
pliances. Want man of exp. and thoroughly posted on 
modern practice State exp. and salary expected 
and give refs. Address Box 46, AMERICAN MACHINIST 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 


Shop agents wanted for book on Dies and Die Making. 

Book, Dies & Die Making, $1. "J. L. Lucas, Prov. R. 1. 

The Dutton Wet Twist Drill-Grinder is sold by the 
Garvin Machine Co., New York City. 

Best and cheapest Bolt Header, made by Baush & 
Harris Machine Tool Co., Springfield, Mass. 


Light and fine mach'y to order; models and electri- 
cal work specialty. E. O. Chase, Newark, N. J. 

For Sale—Patterns, working drawings and patent 
pending gas engine. Address C. M. Wood, wayton, 0. 

Wanted—A double bydraulic belting or veneer pres 
and pumps complete, 8S. J. Sharples, West Chester, Pa. 

For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Schumacher & Boye, Cincinnati, O. 
Complete patterns and drawings for 10x12 
center crank, overhung cylinder engine; a bargain 
Address Box 51, AMERICAN MACHINIST 

Advertising Novelties Wanted—We will buy patents, 
manufacture for patentee or on a royalty, good adver- 
tising novelties Address P. O. Box 125, Erie, Pa. 

The advertising department of the American Ma- 
chinist has on hand 20,000 drafsman’s thumb tacks; will 
send a box of ten to any draftsman in America on 
request; could use a postage stamp on box, but will 
send the tacks anyway 

Institutions retiring from business having machine 
tools brass or wood working machinery, will find it 
to their interest to correspond with us. We purchase 
complete plants or handle them on com. C. C. Wormer 
Mach Co.,, 55-59 Woodbridge st., W., Detroit, Mich. 


For Sale 


“The best is as good as any.” 


The New 


Automatic 


and Gravity F eed 
Q & CShop Saw 





Tool Steel, 

Machinery Steel, 
Iron, Brass and 
All Other Metals. 


(Cuts: 


Price—’Way Down. 
Quality—’Way Up. 


Shop Saws, 
Portable Rail Saws, 
Cold Power Saws, 


For All Purposes. 





The QawoG Comrany 


Cricame Naw Y onn 








Send for Catalogue. 


Q & C Company, 


New York. 


ll & Co 


Chicago. 


LONDON: Chas 
PARIS: Hounsfield & 
BERLIN: Schuchardt & Schutte 
MADRID: J. G. Neville & Co 


Churchi 


Fils. 
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FRICTION driven machine, fitted with a positive 
locking device for friction, insuring a uniform 
length of stroke under a heavy cut. Stroke can be 
changed to any position with ram in motion; has quick 
return: and our micrometer adjustment makes possible 
the most minute variation in length of stroke, which can 
be constantly varied with machine in motion; an espe- 
cially valuable feature in tool and die work and in planing 


to irregular lines. 


THE HENDEY MACHINE CO., 


Torrington, Conn. 


AGENTS FOR THE PACIF AST 
PACIFIC TOOL AND SUPPLY CO San Francis Ca 
W. CREGAR, *hiladelphia Bourse Ex! 


EUROPEAN AGENTS 
SCHUCHARDT & SCHUTTE, 3erlin, Vienna, Brussels, Stockh« 
CHAS. CHURCHILL & CO., Ltd., London ane irmingham, Englé 
ADOLPHE JANSSENS Paris, France 
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They have leased the building formerly occupied 
by the Keystone Plow Company, and will begin 


yperations at once. 

An order has been placed for additional ma 
chinery for the Hazleton Flax Mill, Hazleton, 
| e plant is to be enlarged to twice its 


size and the force will be increased by at least 
seventy-five hands. 


The Dobey Sawmill & Lumber Company has 


purchased from the Hagemeister Brewing Com- 
pany five lots at Green Lay, Wis. It is the in- 
tention of the company to erect a planing mill 
on the property this summer. 


The Beardstown Electric Light & Power 
Company, Beardstown, Ill, has authorized the 
president and secretary to purchase $7,000 worth 
of additions, including a new engine, boiler, 
dynamo and other machinery. 

The Troy Steel Company, Troy, N. Y., has 
under consideration the adoption of a bi-product 
coke plant. The adoption of such a system will 
mean additions to the present plant of buildings 
and machinery that will cost between $200,000 
and $300,000 

The Ellithorpe Safety Elevator Company, of 
New York city, has been incorporated to manu- 
facture safety elevator appliances. Capital, $12,- 
ooo, and directors: F. T. Ellithorpe, J. L. Baker, 
A. S. Brown, A. H. Swayne and F. A. Clary, 
of New York city. 

The Barrows Vehicle Company, of New York 
city, has been incorporated. Capital, $50,000, and 
directors: F. W. Dunton, of Hollis, L. I.; W. 
H. Boynton, of 1084 Bedford avenue; W. I. 
Burke and J H Webster, of Brooklyn, and H. 
C. Rath, of Flushing, L. I 

The certificate of corporation of the Uni n 
Iron Works, Bangor, Me., has been filed. As 
has already been reported, the new company is 
a consolidation of the Hinckley & Egery Iron 
Company and the Bangor Foundry & Machine 
Company. The capital stock is $150,000. 

A stock company, with a capital of $25,000, was 
organized in Brookings, S. Dak., for the manu- 
facture and sale of buggy poles and_ shaft 
springs. Following are the officers: Dr. G. J. 
Coller, president; C. L. Clough, vice-president; 
J. T. Nelson, secretary; George Morehouse, 
treasurer, and Philo Hall, attorney. 

We published in our issue of April 21 an item 
regarding a fire at the works of the Lima Loco- 
motive and Machine Company, at Lima, Ohio 
The company informs us that the fire was, how- 
ever, only a very slight one, the total damage 
amounting to $36.58, and that no interference with 
the work or business was occasioned by it. 

Work has been begun on the new factory 
building for the E. H. Stafford Company, Mus 
kegon, Mich., which will adjoin the company’s 
present factory on the west. ‘The contracts for 
the erection of the building have been let to 
H. J. Miller and William Burk. The addition 
will be 91x48 feet in size and will be four stories 
high. 

rhe Miller Rubber Company has been incor- 
porated with a capital stock of $50,000, to suc- 
ceed the Miller Manufacturing Company, of 
South Akron, Ohio, in the manufacture of rub- 
ber sundries. The incorporators are Jacob 
Pfeiffer, H. L. Miller, Wm. F. Pfeiffer, Lee 
Miller and T. W. Wakeman. 

The certificate of incorporation of the Rod- 
well Sign Company, Buffalo, N. Y., has been 
filed. The capital stock is $30,000. The concern 
will replace the old Rodwell Manufacturing 
Company, and will manufacture signs. The in- 
corporators are George J. B. Rodwell and John 
T. Blandford, of Buffalo, and Walter Greig, of 
Niagara Falls. 

The American Tool Works Company have re- 
ceived orders through their office at Stockholm, 
Sweden, for a full line of engine lathes ranging 
from 14 inch to jo inch swing; through their 
office at St. Petersburg, Russia, an order for 
lathes, planers, shapers, drill presses and bolt 
cutters, which will be placed in the locomotive 
works in that city. Increased activity in machine 
shops in Mexico has caused inquiries for ma- 
chine tools to come in more freely, the company 
having booked a number of large orders from 





NGINE Lathes for Tool 
and Manu- 
facturing Uses. Gap, 
Grinding, Monitor and 
Spinning Lathes, Tur- 
ret Head Machines. 
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ASK FOR THE MACHINISTS CATALOGUE. 


THE PRATT & WHITNEY CO., — Ma*tiord. Cone. 
lg NEW YORK: 12 





3 Liberty Street. BOSTON 144 Pearl Street 
CHICAGO: 42 South Clinton Stree 
N, ENG.: Buck & HICKMAN, Whitech ed | Road 
PARIS, FRANCE. FENWICK FRERES & Co., 21 Rue Martel. 





Fourthand Revised Ex mn. Se 


8vo. xii.+612 pages, 150 figures. Cloth, $5.0 


A Handbook of Engine and Boiler Trials, 


And of the INDICATOR AND PRONY BRAKE. For Engineers and Technical Schools. 


JOHN WILEY & SONS, 


« THURSTON. 
53 East 10th Street, New York City 





Ss 
“THE looms PaS6 CECARS 


A KING FUL == FINISHED THREADS 
rae SCREEN RIVER SCREW PLATE. 


es eek 
PERFECT SCREWS ATA SINGLE CUT 


WILEY & RUSSELL MEG. 
Agents in Londen, SELIG, SONNENTHAL & © O., 





? 
“THROUGH THE NUT 


FINE SCREW PLATES. 


* Lightning ” and “* Green River.” 


_ Taps, Dies, Reamers, Tap Wrenches, Bolt 
Cutters, Drilling Machines, Punching Presses 
and other labor saving Tools. SEND FOR CA 
TALOGUE., 


= = Greenfield, Mass. 


8 Queen Victoria Street U. S. A. 





PUTNAM MACHINE CO, 


LATHES, PLANERS, 
DRILLING 
MACHINERY, 
MILLING MACHINES, 
SLOTTERS, 
SHAPERS, 

GAP ENGINE LATHES. 





The Oldest and Most Extensive 
Builders of Lathes in America. 


RAILROAD SHOP 
TOOLS, 
GAP PATTERN 
MAKERS’ LATHES, &c. 


Correspondence Solicited. 
8 to 100 Putnam St. 
Fitchburg, Mass., U. S. A. 











= NGS 


JENKINS STANDARD PACING 


1 iN) (Faz ixs> 


JENKINS STANDARD p 
ACKing 





Jenkins Standard 96 Packing 


weighs 33-1/3 per cent. less, does not Rot, Burn 
or Blow Out, and will last longer than other joint 
packings; therefore the cheapest and best for all 
purposes. 


Good buyers compare weights. 
Genuine stamped like cut. 


JENKINS BROS., New York, Boston, Philadelphia, Chicago. 





THE SAFETY EMERY WHEEL CO., 


Pioneers of only Successful Safety 
System of using 


EMERY WHEELS. 


Grinding Machinery of All Kinds. 
SPRINGFIELD, OHIO. 


Write for Catalogue, 








J. M. ALLEN, President. 
M. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. | 








The Oster Mig. Co., 


49 East Prospect St., CLEVELAND, 0, 
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For Advertisement of 


Morse, Williams & Co., Philadelphia, Pa., 





See Issue May 12, 1LS9S. 

“A Tome That Tells of Tools” 
— All about every known Tool 
X : large and small, and its uses, 
<4 5 size, weight and present maract 
84 *TOOb price. Every Tool described and 
Sj CATALOGUE illustrated by fine and accurate 
27 cuts. Sent at once for MONT- 

3; * GOMERY & C o. ’S thoroug 
SEWER up-to-date TOOL CAT rd 
ay LOGUE for pees. 510 pages 

with index. Pock ze 64x44 
rounded edges pte st tched 
covers. Every foreman of work- 
shop or factory should have a 





copy. Mailed for 25 cents by 


MONTGOMERY & CO., 


103 Fulton Street, NEW YORK. 





Drop Forge Machinery. 


Receiver’s 
Sale. 


By order of Court duly made, I will offe1 
for sale at public auction, upon the pre- 
mises, corner Wade and William Streets, 
Toledo, Ohio, at 9 o’clock a.m., on the 25th 
day of May, 1898, all unsold Machinery, 
Tools, Stock, etc., of the Ohio Drop Forge 


Co. There are among the above at pre- 
sent, one 800 lb. and two 1,500 lb. Drop 
Hammers, one Bradley Trip Hammer, 
three Ferracute Presses, also Vises, small 


tools, etc., and one fireproof Safe. 


MACHINE DESIGN 


Mechanical Drawings — lanical 
TAUGHT AT your HOME FOR 20 me 


THE UNITED CORRE SPONDENCE SCHOOLS, 
F.W 134-158 Fifth Avenue, New York. 


EWALD, Gen. Mer 


—_ 


General age 
the manufacture of the 





and bids fon 


file bulbs described 


on page 25 of May 12 issue of AMERICAN 
MACHINIS1 Address Robt. G. Pilking 
ton, No. 2730 Gamble Street, St. Louis 


0400860 OSOCOCOCETETOSOCOS 


. 
the CROSS OIL FILTER $ 


actually reduces oil bills50‘7 ormore. Sent 
onapproval. Capacities 3 
to }20 gals. perday. Used 
in 58 countries. Testimo 
nialsfrom the leading firms 
in every field of industry. 


THE BURT MF ie _ 
AKRON, OHIO, U. 


Business Established 8 Years. 





@ 
ao 
co. 
Largest Manufacturers of Oil Filters in the World. ; 


SAA ok hk 
ro MANUFACTURERS : 


} } 


04000486 6000000008000 








factory with railroad switch east 
enue st $30,000, pr ce 8.5 00 5 0.000 feet floc 
space; 100 } motapece dsl 85 horse-powert 
Ss ¢ l at ) al 
( helt 
3 > " ) s 
a ce € s S an is. I 
application io & 45 





PHILLIPS & Ww E LLS, Tribune Building, New York. 





vew 
| 00 page 
atalogue 
ot nothing 
but grinders 
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The Westi: I ec @ Ma 
ing 4 
office at Au M a 
have f F . ex 
te We P 
‘ I ge ' 
I ec lling i M the exa 
reg 1 € ed 
centre Cc I € 
in 
i VV ( ( s Ss 
to the Da I ¢ ( pan 
ire as fo! ( ‘ ) ' ¢ B. | 
Quillan, ‘ secretary 
1 tre these | rt Laidlaw 
1‘ s ] I ting the t { 
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AAA 


New Catalogs. 


There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9° x 12°, 6° x 9° and 3%" x6’. 
We recommend the 6’ x 9" size for machinery 
catalogs. When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 








For further information, inquire of mailed to aive 
anyaddress. ( l adel | log 
Challenge 
. . } lso 
D. Segur, Receiver, Machine Co,. t 1 w a < ains a 
Toled Oo} Phila., Pa., erable sef format t 
eC 1) 1 
oledo, 10. U.S.A. her with |! nk eave be ed for 1otes 
— The catalog 34x 
ht D ll The Foster Enginecring Company f Newark, 
N ] | f ‘ I er new 
4 F e ‘ S. : : ; 
s \ pre re gulator fi ilves 
COMPLETE LINE ranging from Light Friction Disk Drill to 42-inch Back ro. . \ t test 
Geared and Self Feed. t etter 1 icluded I} r g is 
Equipped wit e, 6x9 inches 
- . > Ve have received catalog f the Bennett 
Plain, Friction or Amuiguenstet senatatatiog Congeny, at Den 
Col., in which is illustrated and described 
Quarter-turn € Teanett_ smalgamator for the trestment of 
es, et { talog ntain i number of 
Countershaft - amme 
5 lard e, 6x9 inches 
Round or uare Slotted Tables, Lever Feed, Hand Worm Feed, Power Self 7 , 
Feed, Aut tic Stop and Quick Return E . - , 
t u d 
All above Feeds are Combined or Single. Send for Catalogue . ; BF _m 
fan m kets, and 
Foot- i Iso susper : rhe - t 
Power athes —— 
” 
Mont ¢ & ¢ Ne y e sent u 
Are you looking for a foot-power, metal-turning, screw-cutting f 8 t t e de 
lathe? If so, youcertainly want the an tool ye colle Shee V a eal ol plie ‘ nd ma 
Qur lathes are superl in eleyan ot gn, workm nship re 
and fin ish More than this, they are ¢ SOMPI | LE tools. We ry ¢ 1 i e mechan 
furnish you ¢ I g back feed for righ trade The cata t e trated 
left hand t hollow s it ther ndispensat e 1 4 = nch pa } atalog 
features whic will thind rade tools. Added , 
to all this, our velocipede foot omparably the best ! 
ever applied to a foot lathe p ; ; 7 , & Perl Company, of 
We make these lathes in different sizes, fror ym 9 to 13 inches ; ‘ 
swing, and taking between centers from 25 t« it s. In price, Spr field, OF has issued a pamphlet de- 
they range fron $65.00 to $190. 00, eir x voted to the ‘W. & P.” Aluminum Red 
tal in nsideration e thes in the 
quality taken aon Coes ration, are the cheapest lathe n the Whe : engine indicators 
market. Send for catalozue J 
de on and ustrations, there is a 
W.F. & John Barnes Co.,1995 Ruby Street, Rockford, OU, | ccccss of thls whet. ‘Yh penetie ott 
Agents : Chas. Churchill & Co., London, to any address on application 
Now iif SHELDON STREET, 


SPENCER AUTOMATIC 


MACHINE SCREW C 





Located HARTFORD, CONN., U.S.A. 
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The most complete 
«or Hand Milling 
Machine 


ever constructed. 


The only one equally efficient for light and 
heavy work. 
Our next lot of machines will embody eight 
valuable improvements over any we have 
previously made. 
Power greatly increased. 
Number of spindle speeds doubled. 
Write for full particulars. 


















The Whitney Mfg. Co., Hartford, Conn., U. S. A. 


New York Agents—Patterson, Gottfried & Hunter, Ltd. 
Foreign Agents—Schichardt & Schutte, Berlin, Germany; Fenwick Freres & Co., Paris; Charles Churchill & Co., Ltd., 
Birmingham and London; C. W. Burton, Griffiths & Co., London. 





10-16 ft. Boring and Turning Mill. 


Usually constructed with two heads, each having a complete feeding arrangement of its 
own, rendering one entirely independent of the other. By moving the uprights back- 
ward, which is done by power through connected screws, the swing may be increased. 
Table is supported upon a large spindle, with broad annular bearing near outer edge of 
table and adjustment for wear in all directions. Power is 
applied by cone and back gearing through intermediate 
gears to the large spur face plate on table, giving twenty-four 
different speeds. Cutter bars have a vertical or angular 
traverse, rapid hand movement, vertical as well as hori 
zontal, arranged upon each saddle; an infinite gradation 
of automatic reversible feeds, variable while the machine 
is running, and a separate counterbalance for each head 
supported upon the machine. Other features in the 

book. 


| Bement, Miles & Co., 


Philadelphia, Pa. 


39 Cortlandt St., New York, 1534 Marquette Bldg., Chicago. 
Sa Foreign Agents: 
Se eons a= , CC. W. Burton, Griffiths & Co, . . =. + — London 
= aoe, ih i, _ j= j { Schuchardt & Schutte, . Berlin, Vienna and Brussels 
= “Ti = — - : 


re. Fenwick Freres & Co., 
E. Hirsch & Co., 


; : . Paris 
: : ; : Stockholm 
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heavy 


14 in. str 


n 
las new 


0d 


Bement’s, »ke, extra 


latest, x 


Slotter, 
Horizontal Boring Machine, tase size 
Universal Radial Drill, - i 
96 in, Lathe, ise. vea, putnam. 

90 in. Lathe, 20 rx. vea, tripie geared 
Planel, asin. x 16 ¢t., Putnam 

Universal Miller NO. 4, cincinnati 
Upright Drills, si: in., sayaer 


center otf 


under spindle 





Send for Complete List 


J. J. McCABE, 


14 DEY ST., NEW YORK. 
Philadelphia Branci:, The Bourse. 


J. 


LARGE TOOLS. SECOND-HAN D We have rented 


an additional warehouse at No. 65 
South Canal Street and will place 
in same a large consignment of 
both new and second-hand Machine 


which will be offered a 
special prices 

Almost 
stock. 
Do not fail 


chasing 


Tools 
two hundred ms 


to write us before pur- 


B. Doan & Co., 


68-70 South Canal Street, Chicago 





U. 


BAIRD MACHINERY CO., 


523-525 Water St.; 524-526 First Ave., 


PITTSBURGH, PA. 


MACHINE TOOLS. 


MACHINERY. 
ENGINE LATHES. 1 13 in. Traveling Head, 
Bement 
1 ll in. x4 ft. Mann 1 16 in. G. & F,, triple G. 
114in.x3ft.6in. Putnam. |; 16 jn. G. & E., single G 
114in. x 3ft. 6in Prentice 
115 in, x 6 ft. Starr. DRILLS. 
115in. x6 ft. W.& L +e ~ 2 
116 in. x7 ft. D. & H. : Se ae eS. 
118 in. x8 ft. D. & H, 1 3 spindle Hendey 
1 37 in, x 10 ft. D. & H. 1 No. 3 4-spindle Garvin, 
: = in. x13 -y —~ wt} 1 6-spindle Quint 
148in.x16 ft. Field. _—«¢ Suspensions, Pond. 
weeding SCREW & CHUCK- 
> 
PLANEBS. ING MACHINES. 
2 16 in. x 16 in. xX 4 ft. 1 No, 2P. & W,, plain, 
Hendey, 1 No. 1 Costello, wire feed 
1 24 in. x 24 in. x 6 ft. 1 No. 2 Costello, wire feed | 
Powell. 1 No. 21-2P. & W., wire fd. | 
1 28 in. x 28 in. x8 ft. G. 1 No. 4 Windsor, plain, 
& 8S. 1 No. 4 Windsor, wire feed, 
1 30 in. x 30 in. x 8 ft. S. 1 No, 2 Niles. 
& S. 8 in. P, & W. Chuck 
1 30 in, x 30 in. x 10 ft, sl A Dh Caasking 
Niles. 
1 32 in. x % in. x 12 ft. MISCELLANEOUS. 
Gray. 1P. & W. Grant Pattern 
1 36 in. x 36 in. x 12 ft. Miller. 
Powell. 1 48 in. Niles C. W. Borer. 
1 36 in. x 36 in. x 18 ft. 148 in Industrial C. W. 
Sellers. Borer. 
1 54 in. x 54 in, x 20 ft. 1 72 in. Niles B. & T. Mill, 
Niles. 13 ft. Riveter, * Porta- 
ble.”’ 
SHAPERS. 1 No. 2 P. & A. Cyl. Borer, 
19 in. traveling head, 1 10 in. New Haven Slot 


Wn 


1. Sellers, 


ter. 


Send for New List. Prices on Application. 


THE NILES TOOL WORKS CO., 


138 Liberty Street, New York City. 





The Walker 
Gutter and 
Reamer 
Grinder. 





The illustration shows this grinder 
arranged for cutter and reamer 
grinding only, and is designed to 
fill the demand for a machine not 
so elaborate as a complete grinder, 
but so arranged that the different 
attachments which are interchange- 
able can be added when desired. 


Norton Emery Wheel Co. 


Worcester, Mass. 








| 66 MONARCH 9° RIVETL 


| 
| 





Boring Bars, 


10 inches in diameter, 


16 feet 


long, two heads 


supported on two housings, driven by worm and 


w 


orm wheel. 


Also two smaller bars 


Will sell 


cheap, or trade for other machinery. 


Monighan Machine Works, 


817 Carroll Avenue, Chicago, II. 


One 
One 
One 


|} One 
} One 


One 
One 
One 
One 
One 


| One 


‘BARGAINS " 


SECOND-HAND TOOLS, 


36 in. x 28 ft. Betts Engine Lathe 

24 in. x 10 ft. New Haven Engine Lathe 
2lin. x 7 ft. Lodge & Davis Turret Lathe 
I5in. x 5 ft. A. T. & M Co Fox Lathe 

30 in. x 30x 7 ft. New Haven Planer 

26 in. x 26x 7 ft. New Haven Planer 

48 in. A. Box & Co. Radial Drill 

in. Gould & Eberhardt Spur Gear Cutter 
19 in. Putnam Slotter 

0in. New Haven Slotter 

i8 in. Pulley Borer 





NEW AND SECOND-HAND MACHINERY. 


Lathes, from 12’ to 48"; Planers, from 20° u 
48", 54° and 60° Radial Drills; No.2 Newton 


to 60, 
illin 


| Machine; No. 2Screw Machine; Shapers, from 6° 


to 80°, Boilermakers’ 


Punches, Shears, Edge 


Planers, Rolls, Drills, Engines, Boilers, Pumps, 


and Dynamos. 
FRANK TOOMEY, 13/N. THIRD ST., PHILA. 





FOR SALE—CAN SHIP AT ONCE. 


New Metal Planer, 129 in.x?2 in.x37 ft. 


Two heads on rail; 


THE POWELL 


one head on each housing. 
] - 


WORCESTER, 


LANER CO., 


MASS. 





THE BRADFORD BELTING GO. 


CINCINNATI, OHIO, U. S. A. 


ESS LEATHER BELTING. 


Write for Catalog ‘‘A."’ 








New 

100 page 

pe pce 
of nothing 
but grinders 
mailed to 
any address. 
Challenge 
Machine Co., 
Phila, Pa., 
U.S.A. 





4 
4 
® 
® 
S 
. 
© 


OOo 


cal 


OOOOH SHOOOOSOSD 


TOOLS 


Tools, 


Our new Catalogue of Fine Mechani- 
Milling, Gear and other 
Cutters, 112 pages, will be sent free to 
anyone who asks for it. 


@ 


THE L. S. STARRETT CO., 
Box 59, Athol, Mass., U. S. A. 


0999 O9OHOHOOOOD 


almost New Machine Tools 


1 4 in. x 
26 in. x 14 ft 
English Slotter, 14 in. stroke 

Universal! Radial Drill, 5 ft. arm. 

63-in. Pond Vertical Boring Mill 

6-ton Single-Acting Steam Hammer 
2-ton Double-Acting Steam Hammer 
2.500-lb. Double-Acting Steam Hammer 


S os oS os os OS OS OO oe oe 


156 Oliver Street, 


—A~AT— 


SECOND-HAND PRICES. 





Is ft. Engine Lathe 
Fitchburg Engine Lathe 


Helve Hammer. 
No.7 Hilles & 
Morgan Electric Crane, 15 tons 
38 Dynamos 


Jones Shear. 





HILL, CLARKE & CO. 


12 Seuth Canal Street, 


BOSTON, MASS. CHICAGO, ILL. 
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The Francis Tool 


has features worth your most serious consideration. Among these features are: It has no 
screws. Cutters are held by a wedge. Cutters cannot slip. Cutters can be easily removed. 
Lock occupies no extra space. Tool has nothing to catch. Has nothing but what is just 
exactly right. Other details on request. 


United States Metallic gai Company, 
427 North 13th Street, Philadelphia, Pa., U. S. A. 


ENCLOSED STEEL MOTORS 





for Machine Tool Drive. i-2 H. P. to 1sO0O H. P, 
ANY SLOW SPEED. 
WHOLLY ENCLOSED. DIRT PROOF. 
WATER TIGHT. NO FLOOR SPACE NEEDED. 


INVERTABLE and ADJUSTABLE to any POSITION immediately without 
loosing a bolt or nut. 


Also full line MULTIPOLAR GENERATORS up to 150 K. W. 


DIRECT CONNECTED AND BELTED TYPES. 


NORTHERN ELECTRICAL MFG. CO., 


MADISON, WISCONSIN. 


QU eae raved eta e 
Power and Light of the U.S. Capital is supplied by 
Westinghouse Kodak Generators—Why ? 








Most 
Efficient. 


Minimum 


Space. 


Least 


Attendance. 





Operat \ , J 
— estinghouse “Kodak” and ‘ Engine- Types.” 
Electric New York, Boston, Chicago, Philadelphia, St. Louis, San 


Franchsco, Buffalo, Syracuse, Atlanta, Tacoma, Austin. 
- Mountain Electric Co., Denver. For Canada, Ahearn & Soper, 
& Mig. Co., Pittsburgh, Pa. Ottawa. Westinghouse Electric Co., Ltd., 32 Victoria St., London. 


: 
World ™ Direct Current Kodak Outfit Complete 
; Direct-Connected Generators, 
“ss 
a 
i, RARARARA 
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THE 


Ow _—_— Celebrated C & C 


OS 





Closed Type 


IRONCLAD 
MOTOR 


is especially designed for 
use by Machinery Builders. 
Can be placed ANYWHERE 
in ANY POSITION. 

Is DUST and MOISTURE 
PROOF. 


Sizes 5 to 40 H. P. 





Complete Electric Power Transmission and _ Lighting 
Systems for Manufacturing Establishments. 


Slow Speed 
Multipolar Generators, 


either Engine or Belt Type, 
for Light or Power. Sizes, 
20 to 225 K.W. MOTORS 
of the same type for direct 
connecting or belting. 


Sizes 20 to 300 FH. P. 


The C & C Electric Company, 


Manufacturers of Generators and Motors, 


Main Offices: 143 Liberty Street, NEW YORK. 





SALES OFFICES: em 


LONDON, ENG.: C. R. Heap. 47 Victoria Street, S. W., Westminster BOSTON: 19 High Street. 
CHICAGO: 13 & 15 Monadnock Building PHILADELPHIA: 633 Arch Street. 
Columbia Building 


PITTSBURGH; 37 Vandergrift Building LOUISVILLE 
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Turret Drills 


with from 4 to 12 Spindles. 


Milling Machines 


with 4 Spindles. 


Manufactured by 


A. D. 
3 CLINTON ST., 


QUINT, 
HARTFORD, CONN. 














Flattening 
Mill. 


Built for people who are in 
business to make money; and 
the other people who are con- 
tent to sit in the office and 
hear the wheels go around and 
imagine they're making money, 
might learn some very interest- 
ing truths by a perusal of 
“Wire Making Machinery of 
the Mossberg and Granville 
Kind,” free. 


Mossberg & Granville 
Manfg. Co., 


Providence, R. I. 


126 Liberty Street, New York City. 
Exhibit at Philadelphia Bourse. 


Chas. Churchill & Co., London and Birmingham 
Schuchardt & Schutte, Berlin. 
Mathey Doret, Chaux-de-Fonds, Switzerland. 


Standard Gauges 






takes and annoyances 


from off-sized iron. 


The John M. Rogers 


Gloucester City, N. J., U. S.A. 


May 26, 1808. 


For testing bar iron on its receipt. 
Affords a protection against mis- 
coming 


Boat, Gauge and Drill Works, 





There are other 
Milling 
Machines 


and then there’s the Van Norman 
‘ Duplex.”’ 

The other milling machines are 
just about alike and accomplish 
just about the same results. 

The Van Norman ‘‘ Duplex” is 
ditferentin many ways. The most 
interesting difference lies in the 
fact that work can be handled on 
this miller very much faster, thus 
increasing the earning capacity of 
the machine. 

The special reasons why these 
millers are so fast is fully explained 
in ihe ‘*‘ Duplex Book.” 








Waltham Watch Tool Co., ceases, Mass., U.S.A. 


WALTER H. 


CHAS. CHURCHILL & Co., 


FOSTER, 126 Liberty Street, New York. 


London; SCHUCHARDT & SCHUTTE, 








zt The Yale & Towne Mfg. Co., 


MAKERS OF 


CHAIN BLOCKS. 


DIFFERENTIAL: 
DUPLEX: 
TRIPLEX: 


A Catalogue of 50 pages descriptive of these blocks will be sent cn request. 





For rough and occasional use. 


For portable and more frequent use. 





For constant use and best economy. 


GENERAL OFFICES: 








Nos. 9, 11 and 13 Murray Street, New York City. 
LOCAL OFFICES: Chicago, Philadelphia, Boston and San Francisco 
TRIPLEX. WORKS: Stamford, Conn., and Branford, Conn 


9188-98-200-1440 











ENGINE LATAES 


¢ DRILLING MACNINERY 


WORCESTER MASS. U°S 


JERLIN ae LONDON 
shear SCMUCMARC BIR ~MINGMAM 


BRLUSS 4 = FAL: 








Berlin, Vienna, Brussels. 
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MORSE TWIST DRILL AND MACHINE CO., NEW BEDFORD, MASS., U. S. A. 
STRAIGHT SHAN K Refer to page 14 of our 1898 
M AC HINE BITS, | aca 


| ~eage _ 
FOR WOOD. <2 va lial e 


Time is the measure of business as money is of wares ; and business is bought at a dear hand when there ts small dispatch. 
2 - 
»ACON, 


4 > All Manipulation done by a Lever in front of operator. 
a la Dri S. Save BO per cent. of Time and Tools. 
DRESES, MUELLER & CO., EUROPEAN AGENTS: 


Selig, Sonnenthal & Co., 85 Queen Victoria Street, London. 




















Cincinnati Ohio U. Ss, A, E, Sonnenthal, Neue Promenade 5, Berlin. 
9 9 V. Lowener, Copenhagen. 
MANNING, MAXWELL & MOORE, New York, Pittsburg, Chicago. G. Koeppen & Co., Moscow. 





HENRY CAREY BAIRD & CO., 


Morton’s D Cut Sh 
“h Tome That Tells of Tools ”’ ™ = yr’ mien omg the — Industrial Publishers, Booksellers and Importers, 


cutting power of aplaner, and has un 


equaled 810 WALNUT STREET, PHILADELPHIA. 






All about ae known Tool, =. _ 4 ¢@ Our New‘and Revised Catalogue of Practical and Scientifie 
_— large and small, and its uses, . As Books, 88 pages, 8vo, and our other Catalogues and Circulars, 
«TOOL size, weight and present market saphd we k. the whole covering every branch of Science applied to the Arta, 
rice. Every Tool described and Sizes trom < sent free and free of postage to anyone in any part of the 

to 48 Inch stroke world who will furnish his address. 


CATALOGUE illustrated by fine and accurate 
cuts. Sent at once for MONT- 
GOMERY & CO.’S thoroughly 
up-to-date TOOL CATA- 
LOGUE for 1898. 510 pages 
with index. Pocket size 6%x4¥, 
rounded edges and _ stitched @E): 





Muskegon Helghts, | 

mews | WALKE we 

Builders of a 

complete line 

epee # COMPANY 


and Statronary 
Keyway Cut- 


covers. Every foreman of work- 
shop or factory should have a 





copy. Mailed for 25 cents by ers and Port- - - 
- ati , able Planers ELECTRICALLY DRIVEN 
MONTGOMERY & co Eastern Branch : 126 Liberty Street, New York, N. Y.; Walter | ‘ 
ii H. ‘Sea,  certils Glee Offices : 40 St. Enoch Squ mona | Cranes and Hoists, 
103: Fulton Street, NEW YORK. James Ritchie, Manager. Schuchardt & Schutte, Berlin, Ger- e 
many. Adphe. Janssens, Paris, France. Motors for Mills 





and Factories. 


Here is an 


Adjustable and 
Self-Opening Die. 








This is a tool you can ill afford to be without. This 
little tool will save you 50 per cent. of your thread- 
cutting expense. Cuts right or left taper or straight 
Adjustable to 1-1000 of an inch and doesn’t cost 
much. Any good reason why you shouldn’t investi- 
gate? Suppose we send you a little circular ? Mining Machinery, Etc. 


Bunker Hill Mfg. Co., 16 North Canal St., Chicago. CLEVELAND, OHIO. 


ses =) EVERY MILLING MACHINE 


Should have a 


“we« CUTTER GRINDER 


Nearby for Sharpening the Milling Cutters. 


Generators for 
Lighting and Power, 








This small machine has ample capacity for all the ordinary sizes and varieties of 
milling cutters, while its compactness and small cost render it practicable to have 


several distributed around the shop in the vicinity of each group of milling machines, 
where they will prove a valuable addition to the plant, and soon pay for themselves in 
time saved. SIMPLE-.— CONVENIENT CHEAP. 


THE GARVIN MACHINE Co., 


Spring and Varick Streets, New York. 





Philadelphia Store: The Garvin Machine Co., Berlin Store: The Garvin Machine Co., m. b. H.. 
51 North Seventh Street, Philadelphia, Pa, 17 Burg Strasse, Berlin, C, Germany. 


Agents in Great Britain: C. W. Burton, Griffiths & Co., 23a Ludgate Hill, London, E. C., England. 
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ENGINE LATHES .°. FORGE LATHES 
* TURRET LATHES «°-. 
SHAFTING LATHES AXLE LATHES 


Modern Machine Tools. .. .. Catalogue Free. 








the Niles Tool Works Co. Miascirhieteston 
England. 


Hamilton, Ohio, 39 Victoria St., London, S. W., 





















- ‘The G. A. rane Co., 
Cincinnati, Ohio. 


Manufacture Planers as an exclusive specialty. 
Planers only ! Nothing but Planers! ! 


¥ Ye Z ameter by 24 in. long. 
Ny Goon Ai ( ” heath, Jones 6 teen Machine Co. 


f 
C 
MAIN OFFICE AND WORKS: 


PHILADELPHIA, PA. Springfield, Vermont, U. S. A. 


ABC a ~— s Codes — 


MODERN TOOLS For MODERN METHODS. =: 00")22 gosh quae 



















The Flat Turret Lathe 


Does Lathe work accurately up to 2 in. 





PULLEYS Soring Mills Bending Rolls, Bolt Cutters, Cranes, + INJECTORS aeneeo heater, in charge of 
and s Lathes, Planers Slotters, Punches and Shea rs, s for Ge any lg = = os nd, ag ig ant Austr — ngs 
% Mechanical Stokers, Turn-Tables, Testing .¢ a. Rae , Charlottenstrasse, 112, Dusseldorf, — 
SHAFTING. > Machines, Etc. + ALL SERVICE. | ; 








‘‘ Constant cnet ” Twist Drills. The Acme —— . 


eee eee O., 
Manufacturers of 


~ b. § Vat v3 Acme Bolt and 
* ey Rivet Headers. 


Acme Single, 
Efficient. Double and Triple 


THE T. & B. TOOL COMPANY, "Automatic Bolt Cutters, py rota» 


Also S 
Catalogue free. = Danbury, Conn., U.S. A. | cparate Heads and Dics. 


‘Thrust Bearings 


Increase the Value 
of Machine Tools. 
| We Make What You Want. 


c FOR | The Ball 
: Bearing Go., 






Accurate, | 


Durable, 
























EXPORT TRADE A 8PECALTY. 





ST. LOUIS, MO. 


GEAR WHEELS 





IT GRINDS 
CUTTERS 

















THE ONLY@ { ~ 
BRRADIALLY & and Gear Cutting | Geston, 
CORRECT BOUI-DISTANT of every description. | | & PRICE LIST | Mass. 
asancurten DELUGING GRANT GEAR WORKS, | _ 
GRINDER Tt IN vee “PHILADELPHIA. For SUB-PRESSES or 
WATER oruiane“=30stox. | LIGHT SPECIAL MACHINERY, 
MADE $6 Senece SUTEVELAND. | built to order, address 
Send for Catalog.| A- F. INESON, Waterbury, Conn. 
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—nsnabac gt ‘ORE — Pianeo Bevet Gears GLEASON TC | 
AULD BERF ARDT MACHINE MOULDED GEARS. Gis> . 





Mfrs. LATHES and GEAR PLANERG, 
6 Race St., Rochester, N. ¥. 





Gears up to 12 Feet Diameter. 
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The Causes of “ Camel Backs ” on ing the succeeding compression stroke a pet valve his lift in eaecl ead. and 


. . counter film starts trom the cylinder side with the 1 han gear disconnected 
Air Compressor Indicator Cards. . : . : ' 
The action of these films is obviously a the suctior ne becar wavy In a man 
F. AL HALSEY 
rl , matter of time, and, if the speed 1 LOW ner closely nalovor to the ordinary 
11¢ yecullal clevations oft Iressure , " | 
enough to give the required amount of discharge line With the usual construg 
above the receiver pressure, characteristi& , 1] | 
time, the pressure of the seco d film wi tion ott ny lve t va ( ado not act 
ot the discharge line of indicator cards , ‘ , ' : 
7 keep up with the advancing cylinder pre together nd ibstantially uniform 
irom air compressor cylinders, is usually ; =p , 
. sure, and when that pressure equal that area ¢ pening 1 ntammed 
dismissed in few words by assuming it to Ctl , ee ' 
: o le receiver there Will De no resistance 
be due to the difference in the areas of , A AA 
é to the opening of the valve except its u 


= ag 5 = discharge valve. ortia and the force of the spring. At the Gasoline Engines Ten Thousand 
us in the figure the receive! yressure, . , 
, slow speed supposed, the inertia will bi Feet Above Sea Level. 


according to this explanation, acts on a , 


negligible, while in well designed com ao ; 
eircle whose diameter is equal to a, while é' , D ' vay 
; : pressors the force of the spring divided 
the cylinder pressure acts on the circl : ; \ Me Us 
by the area of the valve will give a very © ot 1 a ree 
whose diameter is 6, and since b is neces He evident adva 
mall pressure per square inch necessary , . 
sarily the smaller, it follows of course ' Prue 
: to overcome tt \t highet peed thers 
that the cylinder pressure must exceed ’ ; Ik 
: not time for the equilibrium of pressure ; ee 
the receiver pressure before the aggre : ' , . 
in the joint to establish itself, and. the 
] ] ] Wit i 1T | ) | ) { 
gate on circle 6 shall equal that on a “] 1: ’ 
rise in pressure occurs, due partly to this : : 
\ good many people are satisfied with ptoy Ggerab 
this simple explanation of static action, tude ! ; cer y 
\ { 4 ect ) 1 
though I have never seen anyone who ' ),000 Ove the sca 
; a } ( { the C1 
had compared the excess of pressure with 
the difference in areas \ny such com : \ 0.40 
| pheric pre ‘ educed me ly rie 


parison would be certain to show the in 





adequacy of the explanation as the hights 4 third nd the boiling pe wate! 1Q3 
7 “ar aawia 
ot these camel backs vary widely with the | Sf f Gerxres \\ e the un all 
speed, whereas, were the explanation the . b right, its maximum power must ber 
true one, their hight should be constant Amarican Hachinis duced ' ylindertul of air so atten : 
The most striking fact, however, in con AIR COMPRESSOR DISCHARGE VALVE uated when admitted to torm the explo 
tradiction to this explanation, is that it ction and partly no doubt to the in u emt 
is easy by proper manipulation to elimi creased inertia of the valve, but chietly | A one ' 
nate the camel backs entirely, and to do believe to the action described. The suc lemss y o ' mi 
this it is only necessary to run the com ceeding humps are no doubt chietly due Ss well © p t ln mewhat 
pressor very slowly \ straight line to the rebound of the valve and to its i reduced Uh nust 
compressor cannot probably be run slow” ertia, but the position here outlined 1 so evap i pr tt ul 
enough to show this action, but with = strengthened by the fact that the su leve 
duplex compressors, which can easily be ceeding humps are always smaller than We have, neverthel rena 
reduced in speed under full load to eight’ the first one, and at high speeds very Maton o the successiul employment : 
or ten turns per minute, there is no diffi- much smaller 0 horse-power Weber gasoline | t al 
culty. I have seen cards taken undet There is still another element, though 0,000 I it Georgetow! 
such conditions in which the discharge a small one, and that is the inertia of the Col Phere tunnel 1,100 teet long 
line was as straight and the angle join- air itself. The discharge valves are small d Ihe er end the tunnel the 
ing the compression curve with the dis- and a high velocity of dense air must be ! t d « t whicl being 
charge line as sharp as could be made established before the discharge com unl The « rricd out by a 
with instruments mences There is no doubt that tl j inch galvanized iron pipe. Only 25 
Many years ago Professor Robinson offers an appreciable resistance is jo b te nd three 
showed conclusively that in the joint be shown by the presence of this rise in gallor va I re consumed \ 
tween a plain slide valve and its face pressure—small, it is true, but still a rise large number ot § line engines are now 
there is a creeping film of steam which in compressors, having mechanically el ng that here rm 


j | 1. forre 


starts at full steam chest pressure on the operated discharge valves 


pressure edge and gradually reduces to It may interest some to know that it is AAA 


atmospheric yressul on th ‘xhaust veriectly vossible to introduce these . . 
ee OW oe ee os . Tickets to the Niagara Falls 
edge, and the same action undoubtedly camel backs into the suction line as well : 

Meeting. 


takes place here During the suction § as in the discharge line. It was once n 
stroke such a film establishes itself in the lot to le awake nights over a compressor t esp vy urged upon all who 
air discharge valve joint, having the re having mechanically operated = valve tend the coming meeting of the A. §$ 


ceiver side for its starting point, and dur This machine had but a single inlet pop Me J t Niagara to 2 
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ticket agent when they buy their railroad 
tickets a_ certificate that the 
ticket was purchased for the purpose of 
attending the meeting mentioned above. 
Whether one intends returning home di- 
rectly from the meeting or not, and no 
matter what kind of a ticket is used, the 
certificate should be obtained, as unless 
a certain minimum number of them are 
indorsed at Niagara Falls no one can get 


showing 


any reduction in rates. 


AAA 


There is one saw mill in the world, and 
probably at present only one, in which 
the machinery is operated by compressed 
air. It is the mill of William Engle & 
Co., at Orono, Me. The water wheel and 
air compressor are below the floor of the 
mill, with also large storage tanks, and 
pipes lead to the various machines. The 
machines operated by the air are tech- 
nically designated as the carriage, nigger, 
log-loader, leg-flipper, band log saw and 
two cut-off saws. 


AAA 


Heating Feed Water by Live Steam. 

A matter of the greatest importance 
to steam engineers was brought into 
prominence at the recent meeting of the 
(British) Institute of Naval Architects. 
It refers to the economy accomplished 
by the use of live, high pressure steam 
for heating feed water as it enters the 
boiler. The gain by the use of exhaust 
steam for heating feed water is self evi- 
the heat abstracted from the 
that case and reconveyed to 
but 


dent, as 
steam in 
the boiler would otherwise be lost; 
that live steam can be taken from a boiler 
and used for heating the feed water en- 
tering the same boiler, and an economy 
of 10 per cent. or more be accomplished 
one at first as an ab- 


thereby, strikes 


surdity and an impossibility. It seems 
to be indisputably established, however, 
that result actually been 
reached. There is a mass of evidence in 
this line from actual experience, not of 
a few days or from a few crude trials, 
but extending back period of 
years. Some of this evidence is pre- 
sented in a recent editorial in “The En- 
gineer,” London. Some ten years 
John Kirkaldy, of London, heated by 
live steam the feed water for some marine 


such a has 


over a 


ago 


boilers for the purpose of avoiding the 
strains to the sub- 
jected when cold water was used, and 
with no thought of any possible economy 
It turned out that there 
was an actual saving of fuel, and that the 
make more steam, 
convinced 


which boilers were 


in the system. 


boilers would 
Mr 


that a great saving was to be effected by 


same 
and Kirkaldy became 
heating the feed water with live steam. 
Mr. 
a saving of 16 per cent. by the employ- 
ment of an electric 
light station. Steam. when the load was 


Druilt Halpin not long ago found 


this principle in 


‘entirely passed the boiler. 
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light, was blown into a great tank of 
water under pressure, and the heat was 
stored and utilized later when the load 


was heavy. Professor Munion found a 


saving of I9 per cent. by the same 
means. 

It was a long time before any plausible 
explanation was offered. The solution 


now generally accepted is that water at 
the boiling temperature, when brought 
in contact with a heating surface, is 
much more efficient in taking up heat 
than colder water. It seems probable 
that in the act of steaming the motion 
given to the water is an important fac- 
tor, as it is a fact of universal experience 
that water in contact with any heating 
surface is more rapidly heated if in mo- 
tion than when still. If the water as it 
enters the boiler is right up to the high 
pressure boiling point the entire heating 
surface of the boiler becomes at 
steam making surface, or in effect the 
the 
arrangement 


once 


surface of boiler is actu- 


The 


steaming 


ally increased. here 
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millions of indicated horse-power. The 
possible seed from which it would have 
been possible for all the experience so 
recently reaped to have sprung was 
actually planted than 200 years 
ago when Captain Savey patented the 
use of two boilers, one for heating the 
water to the boiling point and the other 
The 
velopment, however, seems to have no 
visible connection with that early sug- 
gestion, and the bearing this has upon 
the modern steam feed water 
heater and purifier is obvious, 1. e., it 
shows that it may add to the obtainable 
economy of given plant aside from the 
benefits resulting from purification of 
feed water. 


more 


for making the steam. recent de- 


live 
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Double Spindle Forming Lathe. 


The machine shown in the accompany- 
ing half-tone and line engraving is in- 
tended for the rapid production of pieces 
by the forming process direct from the 























FIG. 1.—DOUBLE 
spoken of, after all, merely effects a bet- 
ter or more complete appropriation of 
the heat which is generated by the fuel, 
and the increase in the amount of heat 
the 
temperature of the gases after they have 
No additional 
heat is developed, but the heat developed 
i absorbed by the 
The heat contained in the steam 
the 
course, practically all used, while of the 
heat in the steam which goes through 
the engine not more than one-eighth of 
that the 
steam used in the heating is not as great 
as might at first be supposed. It is 
said that the Kirkaldy live steam heater 
has been applied to boilers on sea and on 


utilized is accounted for in lower 


is more completely 


water. 


which is used for heating is, of 


it is utilized, so volume of 


land, supplying steam for more than four 


SPINDLE 


FORMING LATHE. 


bar, which be either turned, cold 
drawn or rough. In order to provide for 
the heaviest work and reduce the effect 


may 


of torsion on long or slender pieces, the 
machine is fitted head-stocks 
and drives from both ends, the arrange- 
ment of the driving gearing being clear 
Fig. 1. The chucks the 
spring collet type and are operated sim- 
ultaneously by the hand wheel on the 
front of the Through an 
closed spiral gear this hand wheel oper- 
ates the double screw shaft, which con- 


with two 


from are of 


machine in- 


trols the movements of the chuck levers 
Adjustments 
are provided for the levers at the nut 


at the ends of the machine. 


sleeves in addition to the usual collet ad- 
justments. 

The machine employs but a single set 
of the usual pair in 


of cutters instead 
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front and rear, it being the experience of 
the makers that a single cutter, well sup- 
ported by a back rest, is more effective 
than two cutters, with which there is a 
tendency for the work to vibrate between 
the chatter 
niarks. 

Moreover, the use of one cutter saves 
the 


which is of importance, especially when 


cutters and thus produce 


time required to match two sets, 


the cutters are frequently changed 
The position of the usual rear cutter 
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it is only necessary that the horizontal 
movement of the tool and the inclined 
movement of the rest should have the 


ratio of the side to the diagonal of a 


square, and this is provided by suitable 


gearing, 


The cutter slide and rest slide are 


mounted on one carriage, while the feeds 
automatic 


disengaged the parts 


automatic, with 


When 


are, of course, 


are 


stop 


the feed 1S 


under heavy strain, and 


the strain is being 


while this 


clip taken 
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FIG. 


will be seen by the line engraving, Fig. 2, 
to be occupied by a plain steady rest of 


hardened steel! Several such rests are 
set at such intervals as is desired, and 
bear upon the freshly turned surface 


They are attached to a sliding block in- 
clined at an angle of forty-five degrees, 
down which they are driven by suitable 
gearing. The the end of the 
rest is a right angle, and in order that 
proper contact of the rest with the Work 


notch in 


be maintained as the work grows smaller, 


ES 











2—CROSS SECTION 





OF FORMING LATHE SHOWING 


the 


crometer adjustment is provided for siz- 


relieved gives 


finishing cut. A mi 


ing the work 


At the right of Fig. 1 will be seen a 


swinging lever gaging device which is 


used when contour work is to be spaced 


at equal intervals on the bar, gage rods 
being provided to reach into the spindle 
for the first lengths of a fresh rod At 


the left will be seen an automatic weight 


feed which. in connection with the gag- 


ing device 


and the hand wheel for oper- 


TOOL 


21-381 
iting e chucks, permits quick move- 
ent of the stock for fresh cuts without 
stopping the chine. At the top of Fig 
2W be seen a pili fa set of tools with 
the ‘ Line thie wor! prod iced ry 
then 
The usual « pump w culating 
nda dra ig S\ e! Wil be seen 
irge set ng tank be gy tormed i! ne 
end he cab i e remainder of the 
inet forn storage place for tools 
pindte eat vs ire nches 
.> 
\ 
\ 
~*~ 
J 
/ 





AND REST SLI 
‘ et 
1 dle ole 
Lhe chi 
rington. S 
\ new ‘ 
been made re 
vhere sheep 
clothes made 
pleted in 6 hou 
previou reco! 
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A Portable Electrically Driven Air 


Compressor. 
Compressed air is now used for such 
1 variety of purposes, and under such a 
wide range of conditions, that it is not 
surprising to find also a somewhat cor- 
responding variety in the styles of am 


compressors provided. One advantage ot 
compressed air in itself 1s its ready con 


to the 
piping and flexible hose. 


veyance precise spot required by 


means ol Even 
this 


and to 


satisty all wants, 


still 


does not seem to 


accomplish a wider and 


readier scope of ubiquity the portable air 
compressor here illustrated has been de 


Che 


comprises a 


signed apparatus, as will be seen, 


small vertical double-acting 


air compressor in the middle, an air re 


ceiver at the right, with gage, safety 
valve, hose connections, ete., and at the 
left an electric motor, all mounted upon 

r 

| 

| 

| 

| 

| 

| 

| 

| 


A PORTABLE 


a truck to be drawn around by hand, and 


to be used for cleaning generators, mo 


tors and car cushions, for charging bi 
cycle tires, brazing and for any purpose 
where a small, sharp blast is required 
The motor shaft carries a pinion which 
connects to a large gear on the crank shaft 


of the compressor. The stand upon the 
motor is of wood, and upon this is placed 
the rheostat 
block. On the back of the stand are bind- 


ing posts, with thumbscrews for attaching 


line knife switch and fuse 


the wires. The motor has ring oiler bear 
ings, a sight feed oiler is provided for the 
crank 
the 
The air 
from 4x 


air cylinder; the gears, crosshead, 


pin and crank shaft run in oil, and 


wearing parts are adjustable 


evlinders are made in four sizes, 
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1', inches to 6x6 inches, the former hay 


ng a free air capacity olf 8 cubic feet per 


minute and the latter 30 feet. The motor 


may be run on any voltage from 250 to 
oo The smallest machine with 250 
volts maintains a pressure of 30 pounds 
when discharging treely through a 1-32 
inch hole The compressors are also 
made with tight and loose pulleys, and 
either portable or not, as desired The 


builder is the U. 
Pittsburg, Pa. 
A A A 


Baird Machinery Com 


pany, 


Steam Boiler Suggestions. 


BY W. H. WAKEMAN. 


\s a rule it may not be proper to apply 
the same remedy to diseases that are en- 
tirely different, but there are exceptions 
to this rule as well as to others. This is 
suggested by the fact that, while soda ash 





ELECTRICALLY DRIVEN AIR COMPRESSOR 


is the sovereign remedy for badly scaled 


boilers, as it will remove the scale in 


some cases and leave the metal in good 
order, it is also sometimes serviceable as 


a covering or protection for boiler sur- 


faces. Some time ago I found myself in 


charge of boilers where no scale was 


formed on either the shells or the tubes. 
This was highly satisfactory, for a time, 
as scale is one of the great bugbears of 
the careful steam engineer, and the pros 
from the neces- 


pect of being delivered 


sity of removing and preventing it was 
very pleasing, but for a short time only, 
as another trouble soon put in an appear- 
ance; for as there was nothing to prevent 
the the water on the 


direct action of 


plates and tubes they became pitted so 
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is ys 


that there was danger of their being de- 
stroyed \s the boilers were insured it 
was proper to seek the advice of the 
company, and to my surprise the chiet 
inspector recommended the use of soda 


On being asked for the philosophy 
that it 
over the iron which would protect it from 


ash 


of it, he said would form a coat 


the injurious action of the water. I was 
in no undue haste to try this, but on ap- 
plying to two of our prominent dealers 
in boiler compounds for something that 
they would guarantee to accomplish the 


desired result, I found them willing to 


sell their product at a fair price, and to 
but no 


that it would do it, 


would be 


claim guar 


antee given. It appeared as 


if they should have been willing to adopt 


the “no cure, no pay” policy, but the 
proposition was respectfully declined. 
\s at least two of my neighbors had 


been compelled to remove tubes from their 


boilers because they were pitted, it was 
plain that something must be done soon, 
so 10 pounds of soda ash was put into 
each boiler per week until the water was 
saturated with it, and then tne amount was 


gradually reduced to 2! pounds 


\t the end of about 


per 
week four months 
both tubes and shells were covered with a 


thin scale or coating that effectually pro- 


tected them from the action of the water 


The location of the feed pipes of steam 


boilers is receiving more attention at the 
present time than ever before, and for 
tubular boilers what are called internal 


feed pipes are largely used. In these the 


water is conducted through pipe enough 
to at least equal the length of the shell. 
this pipe being suspended in the steam 


or water space of the boiler, and the 


feed traversing it before it is discharged 


into the body of the water. It is claimed 


by some intelligent engineers that this 
does not heat it much, as it is no more 
effective than the same length of pipe 


would be if it were suspended in the ex 


haust pipe as a heater; but this is not 
strictly true, because the internal feed 
pipe is subjected to more pressure and 
consequently greater heat One great 


advantage of this plan is in the discharg 
ing of the feed water into a large body of 
hot 


without 


water that is in rapid circulation 


bringing it into direct 


with the shell 


contact 
But however this may be, 
the fact remains that the internal feed pipe 
decided 
were leaking at the girth seams with the 
the 
has been entirely cured by changing to 


is a success, for where boilers 


old fashioned bottom feeds, trouble 


internal feeds 


It is more difficult to secure this ad 
vantage for small and medium sized up 
right boilers, owing to lack of space in 


which to work when putting in such pipes, 
and where the feed water is discharged 
into the water leg of a boiler of this type, 
so that it strikes directly against the op 
posite side of the leg, it is objectionable, 
because it results in bringing unnecessary 


stress on the plate by unequal contrac 
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tion. 
the 
than none; 


If no great change can be made by 


engineer a small one will be better 


therefore if the nipple, which 
goes into the shell, is made long enough, 
so that it will project into the interior 


about 2 inches, and an ell is screwed on 


it, so that the water will be directed up 
ward, it will prove beneficial. It is bet- 
ter, however, to ratchet through the 


upper head a hole that can be tapped out 


ior a bushing one size larger than the 
pipe. The bushing should then be tapped 
out from the small end of it, and a feed 


pipe screwed into it from that end with a 
to project through 
This pipe 


thread long enough 


the bushing at least an inch 
should be long enough to reach from the 
upper to the 
may then be dropped down through the 
until the bushing 


screwed into place, when an el] 


head down water leg. !t 
hole in the upper head, 
can be 
may be attached to the projecting thread 
and the feed pipe connections completed 
when a good internal feed pipe will be se 
cured with little trouble and expense 
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A Pneumatic Tube Swager. 
The the half-tone 


is for cold swaging the ends of locomo- 


machine shown in 


tive boiler flues preparatory to receiving 


copper ferules. The operation consists 
in compressing or closing the end of the 
tube so that the exterior will be taper 


The end of the tube to be swaged is laid 


in the pocket in the movable standard at 


the left, which may be adjusted at will 
for different lengths. The end to be 
operated on 1S caught in the gripping 


vise, which is tightened by the hand 
wheel. The turret has six holes, in five 
of which are taper steel sockets, which 
do the external swaging These art 


numbered 0, 1, 2, 3, 4, the first being for 


the exact nominal size of the tube. and 
the others increasing successively by 
1-32 of an inch for tubes which have been 


expanded beyond normal size. The sixth 


hole carries a bull nose, seen projecting 
at the left, which goes inside and ex 
pands tubes which happens to be too 


small. All these tools are quickly removy 
able from the turret by slacking the 
straps on each side, swinging them 


arourd vertical and picking the tool out 
The turret is revolved by hand, the spring 
pin on top always centering it for the re 
The for 


ward, and the required pressure is ap 


quired tool turret is thrown 


plied for the swaging by an oscillating 
air cylinder mounted below the frame 
The piston rod attaches to the horizontal 
arm of the bell crank lever seen at the 
right. The lever in front operating the 


four-way valve admits the air both above 
and below the piston and throws the tur- 


ret ahead for the work and back again 
as required. With 80 pounds air pres- 
sure the die or socket is forced on the 


end of the tube with a pressure of six to 


seven tons, and the ends are always left 


perfectly round. which they usually are 
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half The 


from the cylinder is made to 


not when dies are used. ex 


haust air 


escape through the die in use and blow 
out scale and dirt. The machine is made 


by Pedrick & Ayer, Philadelphia 


AaAA 


Power Required for Driving Groups 
of Machine Tools Through 
Line Shafting. 

The system of electric power distribu 
tion from a central station has now been 


adopted at the Baldwin Loco 
Works The 


works now 


definitely 
of 
all 


on 


motive greater part 


those are so driven, and 


extensions will be 


future 


equipped 


overhead crane became practicable with 
the tloor below filled with tools, and the 
force required to handle the wheels was 
irgely cut down \t the same time the 
quickness of the crane in serving the 


tools led to a very appreciable cutting 
down of the idle time of the tools with 
a corresponding increase of output 

These results were so satisfactory that 
the next department to be electrically 
equipped was the trame shop, where the 
handling ot the work had been by cars 
running on tracks in the tloor and by 
overhead chain joists Che trame shop, 
not havi v beet designed lor he usc of 
cranes, has a very low ceiling, and special 
ranes hac ‘ be le yned to suit this 
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this system, while existing portions of the 


works are being gradually altered to it 
The plan was first adopted in the wheel 
for the use of 


shop in order to provide 


an overhead crane, as has been described 


in detail in these columns. With line 
shaft driving, an overhead traveling 
crane involved the loss of so large 
an amount of floor area as to make 
the installation of a crane inadmissible 
and, consequently the driving wheels 
were handled on the floor by hand 


and lifted into the lathes by hand cranes 


attached to each tool To get at the 
wheels required from a great number 
on hand necessitated much supertluous 
handling and a large force of labore rs to 


do it By adopting electric driving an 


TUBE SWAGER 
conditio The results here were almost 
s pronounced n the wheel shop 
idditio Hoot space for tools being 
mad able bv the removal of the 
OO! acl and more expeditious hand 
c t] vork being accomplished with 

a red i tores 
In both these ops the object in view 
vas dependent on the removal of the 
lines of shafti ind individual motors 
to the tools were nec irvieature to ac 
ompi h tl The hea \ character of the 
tools used in these branches ot the works 
naturally ivgreed with this condition 
of things By the time these alterations 
were con pleted the ulvantage ol power 
distributiot i single central station 
began t nifest themselves This 
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consideration is of great importance at 
the Baldwin works because of their 
great extent. The ground area of the 


works aggregates 16 acres, which is cov 


ered with compactly built buildings, most 
of them several stories in hight, the total 
to about 


floor 50 


Other depariments than those de- 


space amounting 
acres 
scribed naturally contain a much larger 
proportion of smaller tools, the work for 
which does not require such complete 
crane facilities, and the system of group 
driving from existing line shafts has been 
largely applied, especially in those de- 
partments where the work is of such na- 
ture as to lead to compact arrangements 
of the tools. 

In our issues of February 6 and Sep- 
tember 24, 1896, we published the results 


of a number of current readings from 
motors driving a considerable variety of 
heavy tools with individual motors to 
the different and 


below a corresponding list, chiefly from 


machines, we present 
motors driving groups of tools through 
but including also readings 

individual driving 
tools not covered by the previous data. 


line shafts, 


from a few motors 
\s we said in connection with the pre- 
vious records, the power consumed per 
tool at undoubtedly 


This 


is largely due to the fact that the chips 


these works is 


greater than in the average shop. 


habitually taken off are far heavier than 
is customary; to the fact that two tools 
are employed on each machine wherever 
possible, and to the further fact that a 
much larger proportion of the work done 
is on forged metal and steel castings than 
is customary on most lines of work. The 
accompanying the 
character of the chips taken off, this chip 


illustration shows 
being in no way exceptional, as bushels 
found. This particular 
The 


feed employed in making it was 1% inch, 


of such can be 


chip is from a forged main frame. 


the depth of cut being whatever is neces- 
sary to take off all the metal down to the 
finishing cut, and in this work it is con- 
sidered cheaper to take off a deep chip 
than to attempt to forge closely. A com 
mon lead pencil photographed with the 
chip will furnish a scale for comparison 
in forming an idea of its size. The plan- 
ers doing this work are fitted with two 
heads on the cross rail, two frame forg- 
ings being bolted to the table and two 
such chips being taken at the same time, 
and, we may add, with no more fuss than 
if one-quarter 


f the weight of metal per 
The finish- 
ing chip taken on this work is heavier 


minute were being removed 


than the roughing chips seen in many— 


perhaps most—shops, the width of feed 


being 1 inch. 
Regarding the general experience with 


motors as machines, it is 


satisfactory, 
provided the motors are large enough— 
not to the 


required, but large enough to be 


merely large enough deliver 
power 
Above about 


thor- 


of substantial construction 


5 horse-power the motors give 
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oughly satisfactory service and require 
but few repairs, but if much below that 
they are found to be too delicate in con- 
struction for heavy work, and hence more 
troublesome. 

The 300 
motors, aggregating 2,200 or 2,300 horse- 


works have in service about 


power in capacity. These are supplied 


with current from dynamos having an 
aggregate rating of 700 horse-power, the 
output 
In 


for generator capacity the rule followed 


actual average being about 650 


horse-power. making calculations 
at these works is to make it equal to one- 


third the sum of the ratings of the mo- 


tors. As the motors cannot all be at 
work at their maximum capacity to- 
gether, it is clear that the generator ca- 
pacity would be less than the motor 


capacity, though it would hardly be ex- 
pected that so small a ratio as one-third 
would be In ashop employ- 
ing fewer than the 
3aldwin Works the ratiowould be larger. 
individual 


sufficient. 


individual motors 


the case of motors each 


must 


In 
able to deliver power for 


work of 


one be 


the heaviest which its machine 
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diameter, 150 revolutions per minute, 25 


kilowatt motor. 


READINGS. - A V. ELECT 
H. P 
Motor and shafting .. 45 250 15.1 
6 crank planers added 60 250 20.1 
4 slab milling ma- 
chines for side 
rods added........ sO 250 26.8 
2 30-inch lathes added 80-90 250 26 .8-30.2 
1 buffing wheel 
added (reading at 
StATtIRNG). «<0 100 255 34.2 


Line shaft 100 feet long, 2 7-16 inches 
diameter, 150 revolutions per minute, 40 


horse-power motor. 


READINGS. A. V. ELECT. 
H. P. 
ee ere 20 200 5.4 
Motor, line shaft and grind- 
er deeveuseeons 45 200 12.1 
$4 small horizontal 
drill lathes.... added 82 190 20.9 
1 30-inch lathe..... 
2 30-inch planers.. 
8 36-inch rod planers with 
two tools each added... 140 190 35.6 
4 rod boring mills. 
1 strap miller...... 
3 slotters, 12 inch ;added 145 210 = 40.7 
stroke, 42 inch 


tABle.... <0 





AN EVERY DAY CHIP AT THE 


is capable, leading to a large surplus over 


average requirements, while on the 


group system but a few tools call for the 
maximum power and at any one time. 
The average for the group is thus much 
more uniform, and the necessary surplus 
of motor capacity over average require- 
ments is smaller. This leads to an im- 
portant saving in the cost of motors on 
Not only is the f 


large motors less per horse-power than 


the group plan cost of 
small ones, but the aggregate of capacity 
for a given number of tools is less on the 
group system. Moreover, the group sys 
tem leads to a few large motors instead 
of many small ones, thus reducing the 
number of motors necessary to keep up, 
and giving full play to the advantage of 
large motors in point of substantial con- 
struction and reduced repairs. From all 
points of view it would seem that the in- 
much 
the group 


plan, the former being properly confined 


dividual motor plan is properly 


more restricted in use than 
to large or widely scattered tools 

Following are the data of current read- 
indebted the 
the Works: 


Line shaft 60 feet long, 


ings, for which we are to 


courtesy of Baldwin 


2 15-16 inches 


WORKS. 


BALDWIN LOCOMOTIVE 
Line shaft 60 feet long, 2 15-16 inches 


diameter, 150 revolutions per minute. 


READINGS. A. V. ELECT 
H. P. 
Motor and line shaft...... . B&B 240 8. 
4 crank planers added...... 35 200 9.4 
2spindle rod drilling and 
boring machines boring 
holes 3-5 inches diam- 
eter added........ cooey 40 200 10.7 
3 small drills making 3,- 
inch holes added........ 55 182 13.4 
3 brass lathes added..... .. 60 224 18 
3 heavy slab millers fluting 
side rods added ........ 85 200 22.8 
2 light buffing machines 
nates a00n0ceveds<< 120 190 30.1 
Another reading............ 120 200 32 
Starting with load.. 140 19) 35.6 


Bolt Shop.- 
15-16 inches diameter, 150 revolutions per 


Line shaft 80 feet long, 2 


minute. 
READINGS. A. V. ELECT. 
H. P 
Motor and line shaft....... 20 223 5.8 
14-spindle bolt turner 
Ee ae eee 28 220 8.3 
16-spindle bolt cutting off 
machines added........ 47 222 14. 
5 stay bolt threading ma- 
chines added .... ...... 65 211 18.4 
1 rounding machine and 
shears added............ ri) 218 21.9 


Tank Shop—Line shaft 170 feet long, 2 
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7-16 inches diameter, 200 revolutions per 
minute, 25 kilowatt motor driving the fol- 
lowing machines—all machinery intended 
for working 5-16 inch tank plate: 
One set bending rolls, 8 inches diam- 
eter by 
One 
One 
One 
One 
shear. 
One 
One 


6 feet long 

set straightening rolls 
small scrap shear. 
double angle shear 
combined spacing punch and 
spacing punch without shear 
medium punch 

Two 
One 
Two 
One 
One 


small punches. 
drill 
medium radial drills 
medium upright drill 
small drill lathe. 
grindstone. 


wall press. 


One 
One 
One 


medium emery wheel 
Pedrick & Ayer compressor 


READINGS A V. ELECT 


a 
Average of 10 readings in 


every day work........ 57.5 235 18.1 


7-16 inches 
minute, 


Line shaft 100 feet long, 2 
diameter, 
driving the following machinery: 


200 revolutions per 
One column milling machine. 
One medium upright drill press 
Two heavy upright drill presses 
One 2-spindle upright drill press. 
Eight 

inches. 
Three crank planers. 
One single ram shaper. 
One grindstone. 

Two lapping machines 
tion work. 
Seven lathes, average 24 inches swing 


planers from 22 inches to 36 


for link mo 


ELECT 
H. P 


READINGS. A V 


Above machines as used in 


every day work...... 410-60 240 12.9-19.3 


Line shaft 70 feet long, 2 7-16 inches 
diameter, 200 revolutions 
driving the following machinery: 

One heavy vertical spindle milling ma- 
chine, 


per minute, 


Three column milling machines 

One 16-inch lathe. 

Two 24-inch lathes. 

Four 30-inch lathes. 

One elevating table, drilling and bor 
ing machine. 

Three special boring lathes for piston 
valve seats 
Two medium radial drills 
One slotter 18-inch table 
Two slotters 24-inch table 
One slotter 30-inch table 


Two slotters 36-inch table 
One lapper 
READINGS \ V. ELECT 
a. ? 
Above machines as used it 
every-day work.. 35-55 240 11.3-17.9 
Line shaft 125 feet long, 2 7-16 inches 
diameter, 200 revolutions per minute, 


driving the following machines: 
Four 42-inch planers 
One 36-inch planet 


One single ram shaper 
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One double ram shaper 
Four heavy vertical milling machines. 


One small milling machine 


Four 30-inch lathes 
Three 24-inch lathes 
Four medium elevating table drilling 


and boring machines. 


Two 30-inch vertical spindle drill 
presses 
One 30-inch table slotter 
Two 12-inch emery wheels. 
READINGS A Vv ELE 
oH. P 
Above machines as used ir 
every-day work... 80-150 20 25.7-48.2 
Slotting machine, goose neck style, 
maximum stroke 12 inches. 
READINGS A V. ELECT 
H. P 
Motor and counter shaft... 5 224 1.5 
Idle machine........ - 5 230 1.7 
Heavy cut 12inch stroke... 15 220 4.4 
eer +, SS we CUM 
wo @ « “ » 
. 20 188 5 
(machine stalled 
Heavy cut 4 inch stroke 20 224 6 
i 4 A a 
, 24 208 6.6 


again 


Note the increase of power at short strokes 


Shearing machine with 12-inch blades 
working on g-16-inch plate 
READINGS. A V. Biect. 
H. P 
ee praeeeeued 11 240 3.5 
Starting machine...... 70 240 22.5 
Cutting y4-inch plate, work 
crowded on machine 20-60 20 =66.4-19.3 
Boiler shop rolls. 
READINGS A. V ELEC! 
H. P 
Motor. oe peneeans 11 240 3.5 
Rolling }4 inch sheet 10’-6" | 45 240 14.5 
length in rolls, very +4 62 240 19.9 
gg |, See 70 240 22.5 


Foundry Rumbler—Size of machine 4 
feet diameter by 6 feet long. 


READINGS A V. ELEc! 

H. P 

PG sciie cknectnewweds 38 240 12.2 
Running 15-20 240 0 «4.86.4 


The Power Value of Liquid Air. 


BY FRANK RICHARDS 


It is easy to believe that the liquefaction 
f air, or rather the discovery of a cheap 


process of air liquefaction, is an epoch 


making achievement. It is not easy to 


regard the event as one of little impor- 


tance. The exhibitions of air in the liquid 


which have been given of late in 


ities 


form 


the larger c and in various institu 


tions of learning, exhibitions which have 
been made possible only by the enter 
prise, the ingenuity and the 


f Mr. Charles E 


ive attracted the 


perseverance 
New York, 


attention of both the 


Tripler, of 


savant and the man of informa- 


average 
tion 

While we cannot but think that there 
nust be a future of great usefulness for 
this striking discovery, it still remains 


quite true, as itemized in a recent issue of 
the “American Machinist,” that 
the problems of to-day is whi 


“here are of course 


“one of 
it to do 


” 


with liquid air 


25-385 
many persons W ( dy to suggest 
possible fields usefulness for the liquid 
ir, as is done by a « espondent of the 

American Machinist tl ssue of 
\pril 21 where he y ] s believed 
by persons who are as capable of giving 

judgment as any that the day 1s not far 
ff when small motors, such as are now 
used for driving street cars and light 
machinery, will be run by the boiling of 
liquid 

This scheme ( Pp Ving qi d air 

power purpose a most obvious 

n ind has it cours bee suggested 
by many persons. It should be subjected 
as soon as pi ssible to the test of actual 
experiment, and arrangements tor this 
purpose are in progress. In the mean 
time something may be learned of the 
possibilities by a little computation with 
the crude data at present available. Mr 


Tripler has been very generous in admit- 


ting those interested to see his apparatus 
and I have 


siting his laboratory more 


and operations, enjoyed the 
pleasure of vi 
than once. I have data enough picked up 
in my visits not only to enable me to 
but such 
that I 


opinion upon some 


form some kind of an 


opinion, 


make it almost impossible 


as to 
should not form some 


of the interesting questions suggested, 


and especially upon this one of power 


The air compressor employed by Mr 


Tripler has a steam cylinder 16 inches in 
diameter and 16 inches stroke, with air 
cylinders 1014 inches, 6'4 inches and 25% 


respectively, all 16 inches 


F 
inches diameter 


stroke, the first cylinder being double 
acting and the others single acting. I 
saw the compressor running at 90 revo 
lutions per minute, the boiler pressure 
being 80 pounds gage The throttle was 
vide open and the throttling governor 
was inoperative, as the engineer changed 


the speed from time to time by the ad 
I : 


justment of the Meyer cut-off. Assuming 
the cut-off to be at one-third stroke—I 
was told it was a little less than half 


I assumed that the mean effective 


1 
stroke 


pressure was 50 pounds, and the horse 
power developed then was 16 7854 X 
so & 2 2-3 x 9oO 22000 73 horse 
powe! 

The Ire iT ompre d may be 1 er 
tained approx! tely as follow 10.5° x 
7854 : 90 728 129.88 cubs 
eet per minute, the full cylinder capacity 

1d deducting 10 | cent. we have, say, 
117 cubic feet r r per minute. The 
liquid air delivered was said to be from 
2% 3 gal pe I a u e that 
t was 2 IT lr} pecifi 
gravity uid air nearly the same 
is that vat vater weighing 
8 1-3 pounds to t gallon, we have 
8 1-3 2 0.83 pounds of liquid air 
per hour 417 pound per minut Asa 

big t ( 60° weighs .0704 
pound, we have here .347 + .0764 = 4.54 
cub t 1 per cent. of the 
117 cubic feet of free air compressed, the 
emaindet f the r having been dis 
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charged in the reirigeration process by 


which the surviving air was liquefied. 


Now, as to the power to be obtained 
from the air if allowed to re-expand 
under suitable pressure, it seems neces- 
sary to say something as to the con- 
ditions under which alone it would be 
possible to so employ it. At Mr. Trip- 
ler’s laboratory, or wherever the liquid 
air has been exhibited, one condition, 
always carefully observed, is never to 
confine it. The liquid air, or aerine, is 
always conveyed In open vessels. The 
sides and bottom of the receptacle are 
surrounded by masses of felt, or other 
heat insulating material, and such mate- 
rial is also usually laid over the top, but 
always loosely, or with sure provision for 
the escape of the air which is constantly 
boiling away. It is therefore apparently 
impossible to convey the liquid by any 
conceivable system of piping. It must, 
as far as now appears, always be con 
veyed from place to place in open ves 
sels, and it must always be boiling away, 
although the loss may be kept surpris 
ingly low 

The phenomenon of the boiling of the 
air is so closely similar to the boiling of 
water that it is quite possible to conceive 
of the liquid air being pumped into a 
carefully insulated boiler with an ample 
and always operative safety valve, just 
as the feed water is pumped into a steam 
boiler Here it could re-evaporate just 
as the water is converted into steam, 
and then be led to a suitable engine. No 
fire of course would be necessary for the 
re-evaporation, The simple removal of 
part of the insulation would insure a 
sufficient communication of heat. There 
would always be danger of too rapid 
communication of heat, and consequent 
uncontrollable increase of pressure. One 
experiment shown in connection with 
the liquid air is the blowing out of a plug 
from a tube in which a little of the air 
is confined \ tube, say, 11% inches in 
diameter and a foot long, with the lower 
end closed, is held vertically, and a table 
spoonful or so of the air poured in, and a 
wooden plug driven into the top of the 
tube. It requires very lively work to 
drive that plug in before it is driven out 
with great force by the expanded air, no 
heat being applied except that contained 
in the walls of the tube. 

It being conceived to be practical and 
possible to use the air in a boiler vapor- 
izing under a pressure of 100 pounds, and 
being used in an engine at that pressure, 
we have,as seen, 4.54 cubic feet of free air 
per minute available as produced by the 
73 horse-power at the engine; 4.54 cubic 
feet of free air equals 592 cubic feet at 
100 pounds. I assume that the air by 
conveyance through a suitable length of 
pipe has been able to get to normal tem- 
perature. The most suitable rate of ex- 
pansion for air at 100 pounds, if used in 


an engine, would be about one-quarter 


stroke. The terminal pressure then, un- 
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der adiabatic expansion, would be nearly 
that of the atmosphere. With a cylinder 
of 144 square inches area 1 cubic foot of 
air would fill 1 cubic foot of the length ot 
it, and at the end of its expansion it 
would fill 4 feet of length. The mean 
effective pressure would be 44 pounds, 
and the total work done by it, supposing 
the cylinder to have a piston and the 
piston to have been driven the first foot 
by the admission of the air at 100 pounds 
pressure, and then driven the other 3 feet 
by the expansion of the air, would be 
144 * 44 X 4= 25344 foot pounds, or 
25344 — 33000 = .7608 horse-power. But 
we have, instead of 1 cubic foot per 
minute, only .592 cubic foot, and .768 < 
592 = .454 horse-power as the total 
power realized, without deduction for 
friction and clearance, from the 73 horse- 
power at the compressor, or a realization 
of a little less than two-thirds of I per 
cent. of the initial power employed. We 
are not likely to see liquid air extensively 
and practically employed for power trans 
mission. 

The next use for liquid air most fre 
quently suggested is for refrigeration. 
The compressor developing 73 horse 
power, and assuming a fuel consumption 
of 4 pounds of coal per horse-power per 
hour, we have 292 pounds as the coal 
consumption. The best ice making ap 
paratus produces 7 pounds of ice per 
pound of coal consumed. The 292 
pounds of coal therefore represent 2,044 
pounds of ice which it could produce 
Instead of that ice we have about 1 per 
cent, of that weight of an extremely cold 
liquid, very inconvenient to handle, con 
vey or preserve. Any sane person would 
be likely to bet on the ice every time 
We are not more likely to use liquid air 
in our refrigerators than in our motors 
I have profound respect for liquid air, 
and I am as interested as anyone in the 
novel phenomena which it discloses 
It is rich in promise as an aid to the 
scientific investigator, but I cannot yet 
see that it has much to offer to the man 
who insists upon results of immediate 
practical utility. 


AAA 


Relation of the Machinist’s Trade 
to Die Making. 
BY GEORGE B. PAINTER. 

Die making is certainly a branch of the 
machinist’s trade. Formerly “the boys” 
were taught all branches of the trade; 
not only did they learn to make dies, but 
also tools for the monitor lathes, taps, 
reamers and everything needed in the 
line of tools for working bar and sheet 
metal, which the boss might take an 
order for; also get out a gate of patterns 
for some job for which castings were 
needed, and if anything happened to the 
machinery in any part of the shop they 
lent a hand to fix it. 

At the present time even the branch of 
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die making has its sub-branches; we have 


our all-around die makers, bench hands 
and men who can do nothing but round 
work. Each man may be an artist in his 
particular branch, but give him anything 
outside of his line and he is lost. He may 
get it out after a fashion, but it will cost 
more than it would if it had been given 
to a man who was used to this particular 
class of work. 

The writer can attribute the dividing 
of this, at the present time one of the 
most important of industries, to nothing 
else but its phenomenal growth in the 
last decade. Certain it is that the supply 
of all-around die makers has nowhere 
near kept pace with the demand. It can- 
not be laid at the door of that old saw 
“improved machinery,” for the die maker 
to-day must use the same tools and the 
same methods that were in use twenty 
vears ago. Especially is this the case in 
small work. There have been improve- 
ments in some branches of the trade; as, 
for instance, the Eberhardt system of 
making watch case dies: but these im- 
provements have not been applicable to 
all-around die making; they have been 
improvements only in the cheapening of 
dies for certain lines of work. Until some 
system is evolved that will revolutionize 
the methods of working tool steel, the 
trade at large will have to depend upon 
the skill of the die maker 

There are certain) mechanical laws 
which, when applied, are sure to produce 
definite results. The machinist and the 
die maker both use the same principles 
in their machine work. The die maker 
must have his lathe, planer and drill press 
just the same as the machinist, and he ap 
plies the same rules to the use of them. 
There is no question but that if the first 
class machinist was provided with a 
drawing which had the measurements all 
accurately given,and allowance were made 
for the shrinkage of his steel in temper- 
ing, he could produce just as good a 
die as the one produced by the die maker, 
as far as the machine work entered into 
the question. There are some classes of 
work which can be measured to a cer 
tainty; but in all-around die making at 
the present time, owing to the almost end- 
less diversity of shapes and sizes, and the 
different materials which are being 
worked under dies, there is a large part of 
the work which must be left to the in- 
dividual die maker of each particular job. 
Of course, the raw material can be pre- 
pared beforehand, as a_ superficial ex- 
amination of the sample will generally 
tell the die maker how many operations 
it will take and approximately what ma- 
terial he will want for his dies. But when 
that is to be 


it comes to the materia 
worked in the dies, so intricate are some 
of the shapes, that it is necessary to make 
the dies for the last operation first and 
from that work down to the blank In 
cases of this kind the skill and experience 
of the all-around die maker are necessary 
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20, 


No one ¢ 


beforehand accurately 


an measure and lay out the dies 


enough that a 


person unskilled in the art of working 
metals could finish them, no matter how 
good a machinist he might be. Che 
greatest difference, then, between the ma- 
chinist and the die maker lies, not in their 
skill as mechanics (as the term mechanic 
is generally applied), but as workers of 
metals 

The machinist may be asked to figure 
on the cost of, say, twenty-five brass fer- 
rules 1 inch outside, 7g inch inside di 


ameter and 3 inches long; this is purely 


and simply a mechanical problem easily 
solved 


} } 


who orders these fer 
he id 


quantity of them, provid 


He 


ly the man 


Possi 


rules finds them just what wants, at 


can use a large 


ing he can get them cheaply enough 


is referred to the die maker, and asks 
him how much the tools will cost and 
how many operations it will take to draw 
the ferrules from sheet metal Even 

the machinist had a knowledge of how 
the dies could be made he could not tell 
how much material or how many opera 
tions it would take to make the ferrules 


and if he took the job would be large ly 


experimental with hin Che die maker 
on the other hand, can tell him to a nicety 
just what his tools will cost, how much 
material it will take, how much waste he 
will have and how many operations it will 


take It seems that the art of die making 
has resolved itself into a trade by itself, 
and that few boys at the present time 
care to avail themselves of the opportu 
nity to learn it in all its branches 


this trade 


to 


\ superficial knowledge of 
bad thi 


The man 


is a possess 


Wi 


up money 


line of business than in 


mate line ot which 


Many a man of small means, who has 
peritected some little invention, can beat 
witness to the truth of this. The best is 
always the cheapest in this line. Even 
aiter the dies are made they must be 
given into the hands of a man who has 
had experience in the handling of metals 
or the material for which the dies were 
made. Such tools frequently fall into the 


hands of men with just a little experience 
just enough to be dangerous (to the 
tools), and especially is this the case 
where dies are made in one shop and 
used in another 


‘ 
\ manutacturer gives an order to 


concern of undoubted reliability for a set 
of dies to produce a certain article Phe 
dies are finished and delivered in first 

sample of each 


class order, with a perfect 


operation They fall into the hands of 
the individual before mentioned, and he 


forthwith proceeds to 
He 
plicit in placing his order for stock. He 
No. 14 


ie dies being 


fill h 


not have | 


is employer's 


orders may veen very eX 


may have wanted 


brass 


sott 


through 


\nyhow, 


ured for that 
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The Correct Method of Coal 


Combustion. 
BY W. H. BOOTH. 

Practice in coal combustion appears to- 
day to be little or nothing in advance of 
what it was in the days of Watt, when 
boiler furnaces had no doors but were 
closed at the front by a heap of coal piled 
up until it touched the boiler and pre- 
vented the inlet of air, except such as leak- 
ed through the mass of the coal. In those 
days the dead plate was not a mere cour- 
tesy title, but it correctly named a large 
blank plate which carried the above heap 
of coal. This heap of coal became grad- 
ually coked, and in time would no doubt 
burst into flame on the outer face. It 
would then be pushed back upon the grate 
and its place be taken by a fresh heap. 

So far as we know, and subject to cer- 
tain limitations, this system of firing is 
to-day the best known for hand firing, 
and the idea is sought to be copied in 
many of the best mechanical stokers of 
to-day. There are difficulties in the ap- 
plication of a mechanical stoker to carry 
out the coking system. These difficulties 
are difficult—I will not say impossible— 
to overcome in most English boilers, for 
the one simple reason that most English 
boilers are of the internally fired type. I 
will explain why these difficulties are so 
serious. A mechanical stoker of the 
coking type feeds its fuel upon the dead 
plate, where it is more or less coked 
under the reverberatory action of an over- 
head short arch of firebrick. As each 
fresh body of coal is pushed in by the 
little plungers, a part of the partially 
coked fuel is carried forward by the 
creeping action of the bars. As the fuel 
travels forward, burning gradually away, 
the fire bars become bare of fuel, a large 
excess of air gets into the furnace, and 
the furnace temperature is thus uselessly 
reduced. In an internally fired boiler the 
grates must be practically horizontal. 
They cannot be inclined in a circular 
furnace and reasons of pressure forbid 
rectangular furnaces. No help can thus 
be obtained from the force of gravity in 
helping the fuel forward, and the coking 
method of mechanical firing appears to 
be unalterably wedded to this practical 
difficulty of partially uncovered grates. 
Even if the bars are made without any 
intentional air space, the difficulty can- 
not be overcome; air will still get in be- 
tween even planed bars, for these are 
bound to warp and twist to some degree. 

Turn now to American practice. Ex- 
ternally fired boilers are, either as plain 
cylinders or as water tube, far more 
common than in England, where shell 
boilers externally fired are in bad odor 
with the boiler insurance offices. An ex- 
ternally fired boiler offers wide scope for 
the inventor of mechanical — stokers. 
American inventors have evidently per- 


ceived the trouble arising from excess of 
_air through bare grates, and have low- 
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ered the bridge end of their grates a 
long way below the level of the dead 
plate end. By doing this they have en- 
listed the service of the force of gravity, 
for they have made their grates with so 
steep a slope that when the bars move the 
fuel tends to crowd down the slope and 
make up for the thinness caused by the 
combustion. In this way the air excess 
is reduced, and the coking system of me- 
chanical firing should be a success when 
applied to externally fired boilers, simply 
because there is room below the dead 
plate for any reasonable arrangement. I 
have observed that certain American 
stokers have the stepped grate, the riser 
portion being an opening and the tread 
supporting the fuel. The stepped grate 
thus avoids loss of small fuel to the ash 
pit. The steps can be given a jerk or 
sudden throw to help down the fuel, and 
seem well calculated to give good results. 

It has always seemed to me important 
that whatever fuel is used it should be 
graded to a uniform size. Fuel grading 
is not so much practiced in England as 
it is in America with hard coal, probably 
because the soft coals do not, like hard 
anthracite, persevere in the size allotted 
to them, but continually tend to pass to 
smaller sizes, especially if much moved 
about. But whatever the size of the fuel 
there must be suitable arrangements to 
use it. As I was once told, you cannot 
rum a 2-inch fire with 4-inch lumps. The 
truth of this is obvious, but it is equally 
true, if less obvious, that a 12-inch fire 
cannot be run with dust coal and slack. 
The thickness of a fire must depend upon 
the size of the fuel and the strength of 
the draft. A fire 6 inches to 9 inches 
thick, if built up of fist size of coal, would 
let in a lot of excess air, but a fire 2 
feet thick would do very well indeed with 
such round coal. Very small coal, again, 
must not only be burned on a thin fire, 
but at a slow rate, and the use of cheap 
small coal may be impossible for want of 
grate surface sufficient to burn it, for 
dust coal cannot be stirred and hurried, 
and must burn at its own pace. Hence 
its cheapness, for if it could be burned 
at a high rate per square foot of grate 
dust fuel would command the price proper 
to its calorific value, and, when not old 
and weathered, dust coal has just as high 
. calorific value as the large coal from 
which it is reduced. My experience tells 
me that the cheapest fuel one can use is 
the fuel which is cheap because it is small, 
and the cheapest is that which will burn 
at the rate necessary to keep up steam 
with the available grate area. If a man 
has six boilers and can run with four of 
them using nut coal he could afford to buy 
a cheaper coal and burn it in five boilers 
or six. If he has four boilers and wants to 
buy cheaper coal he must first figure on 
the cost of the fuel saving and the cost 
of one or two new boilers in which to 
burn the smaller cheaper coal. In Eng- 


lish internally fired boilers a_ limiting 
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length of grate is usually taken at 6 feet. 
Longer grates cannot be well attended 
to and kept evenly covered. But with 
externally fired boilers one has more lati- 
tude. If the boiler is large enough to 
generate 100 horse-power with a given 
coal from a grate of 10 feet area, it is 
large enough to generate the same power 
from a smaller coal burnt at half the rate 
per square foot of grate with a grate of 
20 square feet area. There is no need to 
change the boiler until we have exhausted 
the available grate space. 

The Germans have introduced a sys- 
tem of mechanical stoking which has 
several advantages. There is no grate 
at all, the coal is of uniform size, the air 
supply can be regulated to suit the supply 
of fuel and the combustion can be smoke- 
less, while there is hardly any machinery 
in the stoker and the fuel moves forward 
of itself without the aid of gravity. The 
above sounds impossible, but it is pos- 
sible because the coal is reduced to a 
fine floury powder. This powder is fed 
through a shaking sieve into an air pipe 
through which air is drawn by natural 
chimney draft into a closed furnace. As 
it travels the air sweeps along the flour 
coal dribbled into it and, the interior of 
the furnace being firebrick lined, the coal 
flashes into flame and burns like so much 
gas with a bright and clean flame. There 
is an air turbine in the air inlet pipe. The 
flowing air revolves this, and a cam or 
tappet keeps the coal sieve in constant 
vibration and maintains the flow of coal 
from the hopper. It is obvious that the 
system has certain merits. In the first 
place, the absence of grate bars is a merit. 
Secondly, the extreme fineness and uni- 
formity of the fuel enable it to be floated 
along and intimately mingled with a cor- 
rect quantity of air to effect its complete 
combustion without serious excess above 
the minimum chemical requirements. 
With a certain other condition combus- 
tion ought to be perfect. This other con- 
dition is secured by lining the furnace 
with a layer of firebrick. The freshly 
ignited dust is not cooled by radiation of 
its heat to water cooled plates, and it is 
only a question of the extent of the fire- 
brick lining to produce smokeless com- 
bustion. 

Unlike a flame from producer gas, the 
flame of coal flour is a solid radiating 
flame. It is charged with solid particles 
in bright incandescence, and is thus a 
powerful steam generating flame. As- 
sume a perfect combustion, and there is 
no reason why this cannot be secured, 
and there still remains the incombustible 
ash, which exists in amounts of 5 to Io 
per cent., whether coal be in powder or 
lumps. This cannot and does not burn. 
What becomes of it? Some of it forms 
clinker and can be removed from the 
furnace; the remainder can only be found 
in two places, and no amount of assertion 
or argument will convince me to the con- 
trary Either it will be found in the 
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the flue to 


the chimney or in the gases as they pour 


flues of the boiler and 


main 
out of the chimney top. If in either of 
the flues the 
accumulates; 


dust can be dealt with as it 
but if it comes out in any 
at the chimney 
dealt 


People 


quantity top it cannot be 


satisfactorily with, especially in 


cities. upon whom it settles, 
whose rain gutters its silts up, or whose 
laundry suffers therefrom, are apt to be- 
come rude and even unneighborly under 
the stress. 


by some such little detail or by lack of 


Many good things are spoiled 


attention to such items, and the system of 
firing dust coal seems to be one of those 
good things which will suffer for lack of 
the will to recognize that this dust ques- 
tion cannot long be blinked at or con- 
cealed. Flue dust is fairly heavy. Give 
it a chance to settle and it will do so, but 
it cannot settle out of a rushing stream of 
air. The stream must be broken up, and 
it may be so broken up by entering a 
suddenly enlarged chamber and being 
suitably baffled and drawn off quietly to 
the chimney. I have called this the sys- 
tem of the stive chamber from the parallel 
instance of the settling chamber for dust 
in flouring mills. 


this addition to render it a practicable 


Dust firing wants just 
and useful economy. It wants, of course, 
also a proper closed-in grinding mill and 
a mechanical conveyor of the dust to the 
furnace hopper. 
about this mechanical stoker is the small 
air turbine to shake the 
is kept cool by the continuous air draft. 

The 


bustion are secured by the system—viz., 


The only moving part 


sieve, and this 


chief desiderata of perfect com- 


uniform size of coal, absolute intermin- 
gling of air and gases, as well as air and 
coal, the two being simultaneous; regu- 
lar, even fuel bed on grates; there being 
no grate the fire thickness is simply the 
distance apart of the dust particles. Thus 
we have strictly borne out the relation 
of fuel size to depth of fire, each is almost 
nearly so as to 


Bunsen 


infinitely small, so 
tically 
type which we may look on as the per- 
We 


a refractory lined furnace, without which, 


prac- 


parallel a gas flame of 


fect type of combustion have also 
to a greater or less extent, perfect com 
difficult to se- 
fuel 


bustion must always be 


and easy regulation, the and 


cure, 
air supply being as easy to regulate as a 
supply of gas and air. 

Obviously without rational mechanical 
dust to the 


nace hoppers, the system of dust 


means of conveying the fur- 


firing 


filthy in the extreme, and here 


that when I 


would be 


again I would observe saw 
the 
the dust 


dirty and unhappy on 


work men were 
and 
a hot day, and it 
liked re | 


and preferred 


System at carrying 


fuel in bags looked very 


seemed to me that visitors, who 


nice and trim boiler house 
their fireman to resemble a man and not 


a fiend, and yet who were not versed in 


mechanics generally. 


that this 


would be apt to 


overlook was not a necessary 


fault of the system, but merely the result 
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of a shiftless oversight in getting out the 


and they would 


“No dust 


demonstration plant, 


probably say, system for me!” 
It is a mistake when showing new sys 
tems to the public to neglect these nice 


ties, because when got up in a slovenly 


observer is 


manner the non-technical 


probably unable to differentiate between 


what is an excrescence and what is in 


volved in the principle, and he probably 


condemns the principle because of sur 
roundings which are in no sense a neces- 
sary outcome or concomitant of the 


principle 
London 
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A Spacing Tool.—Stamping Letters, 
Figures, Etc. 


BY A. H. CLEAVES. 

The accompanying Fig. 1 illustrates a 
handy tool for dotting off many pieces of 
work where it is required to lay out a 
number of equidistant points or to trans 
fer even one distance taken from a scale 
by placing B in 
the other with C. 


one point and marking 
In marking off holes 
to be drilled in a die or plate from which 
stock is to be removed by drilling, as 
seen at A, this tool is just the thing. The 
holes are punched lightly with C and then 
sunk deeper with a common prick-punch 
I have used as a substitute for such a tool 
as this a pair of the cheap stiff-joint Ger- 
man dividers that I paid thirty-five cents 











for, but they are not so rigid as the 

A 

Fig. } 

A SPACING TOOL 
former The punch C is screwed into 
the handle and furnished with a check 
nut for adjustment if the point breaks 

With a set of letters or figures cut on 

round steel or steel with shank to fit the 





hole in the handle either with a shoulder 


where the check nut comes or bottoming 


in the hole Stamping can be done evenly 
rhe flat end of a set-screw D or some 
ther rrang< ent s used to keep the 
figures ym turning ey, of course, not 
being threaded. LD can be tightened on 
the figure or made rigid, so that the flat 
side of the figur or letter has a s iding 
fit. For this work the point B should be 
used at some distance from the figures 
, a 
, B c 
. H 
+ x a 
| ee | = ee CEES SS | 
I 2 3 4 ns BB &€ D |! I 
4) V ist 
Fig. 2 
METHOD OF SPACING FOR STAMPING 
on a spaced line, or center if the figures 
or letters go on a circle 
For getting the idea readily examine 
Fig. 2, showing radial and straight lines 


figures and letters 


ompanyving 


If it is an objection to have the light 
punch marks on clean work, solder or 
lamp a piece on to the latter for the 
enter mark F or the dots from which 
the straight lines are drawa These dis- 


ing stepped off the straight lines 


cate the letters readily sideways, and the 
point C in center & or the dots measure 
the distance 
The figures on the inner circle give an 
de i of how the ime tool can be u ed 
for chasing and die sinking work. It goes 
vithout ving that the individual letters, 
et 1 t b entral to the common 
shape the stock they are made on and 
ly like to the flat place on the 
les « mé 
WI) entioning the practice of mak 
t d figures uniform posi 
! t respect, I will furn 1 draw 
d e used by figure cutter T 
purpose In Fi d 4 ( i 
t d pla to re een 
Phe pu ] b i lid base 
r the die | ther part ire ery 
plain The guide piece C 1 or square 
] iper eC t nd ( n ¢ Te 
placed wit le for other shaped 
pieces The casting D to which C is 
fastened has a slot for the screw JF as D 
is moved ross the matrix block B to 
bring tl tam] er the different rows 
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of figures, etc. At G is an index line, and 
a scale of lines on the side of )) which 
corresponds with the spaces on the matrix 
block B. The notches on the front of 
the matrix block entered by the point E 
are for bringing the letter or figure mat 
rix under the stamp for the impression 
for cutting, or locating sideways. 

In the illustration a piece of square 
steel is seen in the guide, and by using 
this one size, with any of the figures or 
letters in the same place, the letters will 
always be in the center of the square, and 
these figures can be used in any guide 
similarly related to them and the work to 
be done 

Such a tool is used in. numbering 
watches on a circle, requiring the use of 


new numbers and handling of one figure 








Fig, 3 

B 
A pret 
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G rane 4 
American Machinist 
Fig. 4 
FIXTURE USED FOR MAKING STEEL 
STAMPS. 
at a time I made a similar tool at one 


time for numbering sewing machine bars 
horizontally on the edges. 


Chicago, I] 
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Letters from Practical 


Mien. 
Semi-Steel. 


Editor American Machinist: 

Will you please answer the following 
questions, if you have the desired infor 
mation at hand? 

1. What are the brands of pig iron used 
in the process of melting in the cupola 
for semi-steel? 


2. What are the proportions of steel 


scrap used along with pig iron to get a 
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tensile strength from 27,000 to 38,000 per 
square ifich? 

3. Do they use crucible steel scrap or 
open hearth steel? Is it in the shape of 
turnings of borings, or small pieces sim- 
ilar to machinery scrap of cast iron? If 
turnings of steel or borings, please state 
how they are charged in cupola. 

4. What ratios ¢ 


melt semi-steel? 


f fuel are required to 


Having taken your valuable paper for 
18 years, I have not, to my recollection, 
seen any articles bearing on the required 
information, but have been led to un- 
derstand that a New England firm is 
melting iron and steel in their cupola 
and are getting better results than they 
obtained from their air furnace. The 
claim is made that they get all the way 
from 27,000 to 43,000 tensile strength per 
square inch, Are there any works that 
treat on this subject? If so, please name 
them. Being a loam molder, these are a 
lew questions, as Mr. Moore would Say, 
“the average molder does not know.” 

i. G 

We referred this question to W. 5. 
Keep, of Detroit, who answers it as fol- 
lows: 

For semi-steel use any mixture of cast 
iron that will make strong and soft cast 
ings \ test bar 1 inch square broken 
transversely on bearings 12 inches apart 
made of such a mixture will show a 
strength of somewhat over 2,000 pounds 
With from 10 to 15 per cent. of steel 
scrap the strength will rise to near 3,000 
pounds without materially hardening the 
casting. The grain will be very fine and 
will give excellent wearing surfaces. By 
Increasing the scrap to about 20 per cent 
the strength can be made to reach 3,500 
pounds, and by careful attention to every 
detail the strength may reach 4,000 
pounds. The scrap used is soft, low car- 
bon cuttings from the edge of boiler plate 
or punchings from the same stock. Bor- 
ings cannot be added loose, but if not 
rusty by packing 100 pounds in a pine 
box 12 inches square and 6 inches deep, 
and nailing the cover on and charging 
the box along with pig iron, the box will 
not burn through until the melting point 
is reached. The fuel used in melting 
must be increased until the heat is suf 
ficient to melt the steel, which requires a 
much higher temperature than cast iron 
The fluid metal must be poured quickly, 
as it will become thick quicker than cast 
iron alone. The best way to begin is to 
add about 10 per cent., and if the result 
is satisfactory increase the steel scrap 
The product remelted again does not 
give as good results as at the first melt- 
ing. The benefit seems to result from 
the mechanical mixture and not in any 
chemical change. When large quantities 
of steel scrap are used the castings are 
likely to be unsound and a= sufficient 
quantity of aluminum is added in the 
ladle to insure soundness. 

\ few pieces of ferro-silicon in the ladle 
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will often do as well. Owing to the low 
price of steel scrap, castings from semi- 
steel do not cost any more than from 
cast iron. Tool steel added would make 


Lard castings. 


A aA A 


A Centrifugal Pump. 


Editor American Machinist: 

Some time since an eccentric old gen- 
tleman appeared at my place of business 
with a small centrifugal pump, some- 
what like rough sketch (I haven't time 
to make a first-class drawing, if I knew 
how, and my draitsman has gone to 
Cuba). The pump was rougher than the 
sketch. Having never seen or heard of 
anything similar I thought it might be 
new to some of your readers and prob- 
ably a source of information to many. 
The pump which the old gentleman ex- 
hibited was arranged to be operated by 
hand and was geared so that, by turning 
the crank at moderate speed, the wheel 
would make about 200 revolutions per 
minute; but, of course, in a well made 


machine it should run about 1,000 to 
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A CENTRIFUGAL PUMP. 


handle the water in large quantities. The 
great claim for this construction is the 
reduction of friction, as the wheel or 
spider always runs in air and has no ex- 
ternal contact with the water. I could 
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distinguish no difference when it was 
pumping with wide open dischargt 
through a nozzle, or was closed entirely: 


but upon opening the air cock on top 


the water would rise in the chat 
the wheel would run in the water and then 


make it almost impossible to turn 


4 1 4] Kon Nos 
Is closed the wate Will Tis¢ 


the discharge 


in chamber until the ai 


the discharge pressure at the openings 


aa; then the wheel will continue to re 
volve, but will do no pumping [mime 
diately on opening the discharge the 


pump begins to operate; that is, il 

is a good man at the crank 

kinds 
Phe 


Just previous to 


As usual the inventor makes all 


of claims, possible and impossible 
operation is as follows: 
pipe 
be filled with water to points a a, an open 


starting the column and wheel must 


ing being provided in the top of the 


chamber for the purposs \s the revo 


lutions of the wheel increase the water 


begins to throw off and tlow 
the 


at the dischargy 


at points aa 


walls of the chamber and out 


opening \s the 


down 
spe ‘ d 


increases there will be more water thrown 


off at a a than will tlow out of discharges 


hence the water will rise in chamber to 


dotted lines or higher, until the ait 
overcomes the 


sure resistance Ol 


throw a nice steady 


Casall 
lalriy 


charge; then it will 


stream It also does well through 


a nozzle. The remarkable part of the ex 
hibit 
Now, 


readers to answer 


was the ease with which it ran 


what I want you or any of your 


is this: Does this pump 
advantages over the standard 
The old 
has this pump patented 


HuGu Hit 


possess any 


centrifugal pump? gentleman 


claims he 


Ind 


[It seems best 


\nderson, 
to reproduce the sketch 
Phe 


bearings 


nearly as received spindle o1 


obviously needs and must be 
made in two or more 
Phe 


of the pipes a a is to be noticed 


that the 


pieces to get it to 


gether turning inward of the ends 
This is 
probably done so 


17 
il 


upper part ot 


not be immediately emptied 


Ep 


the pipe wi 


when 


Starting 
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Gear 


Worm Driven 
Cutter. 


A Pioneer 


Editor Machinist: 


I was much interested in reading of the 


\merican 


worm drive on the up-to-date” gear 
cutter in your issue of June 24, 1897, be 
cause of my experience with a large plain 
machine designed and built by me during 
1888 \t that time I 


1 
a line 


the winter ot was 


superintendent for a firm who made 


of printers’ and electrotypers’ machinery 


and who also did a variety of repair work, 


for which they had frequent need of a 


heavy gear cutter. Since June, 1891, | 
have been engaged in business nm omy 
own account and, the firm retiring from 


business. I bought this machine’ with 
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some others | ms pl otograp oO 

s it now stands Vv sé d tloo lt 
\ ll cut ‘* ¢ 7 1eet 2 cies d hnetel ) 
O inches C4 | ree dlametl pitel 
Stee Ss the « rst l have tl s 
vccasion to cut, and handles sow 
Cast \s ~ I ( nade ind use 
but a small part of the time, it lacks many 
refinements, and ts indexed and ted by 
hand The spindle bearing is so « 
signed that the regular stock diametet1 
Brown & S pe cutters can be used o 
the largest gears which the machine w 
take. The master wheel, with its worn 


was made by the Brown & Sharpe Manu 


facturing Company, and the wheel, whicl 
has 300 teeth s about 40 inches in d 
imete! 

The orign spindle driving wor 
was ot ichinery — ste¢ witl 

















A PIONEER WORM DRIVEN GEAR 
CUTTER. 


threads and drove a 21 tooth, 5 diameti 
pitch, cast iron worm wheel on the 


and although this wheel was very 


hard 


cuttet 
spindle, 
deal Ol 


I ha\ nN 


poorly made it did a great 
work. 


put on a tool steel 
} 


Since I bought the machine 


double-thread worm, 


driving a bronze wheel, which increases 


the driving power and gives entire satis 
faction The hand wheel at the top has 
250 divisions and the screw is 4 threads 
to the inch, thus reading to thousandths 


and is used to set the proper depth of cut 


\ pointer which is adjustable around the 


screw bearing can be swung around to 


zero aiter the cutter is brought into con 


rr =a ; 
h the gear blank, thus making the 


tact wit 


setting of the depth of cut very 


proper 


simple. The distance from the top of the 
handle on the hand wheel to the tloor 


8 feet 3 inches. The cutte1 


oe S 
4 1) 
I 
(Dy 
’ 
! | 
| Ro 
( ‘ ts ‘ vd | 
i i 
( ew ed 
e first -\ Wi 
veighs about 600 p 
t ‘ cl ‘ 
‘ \ I t t cy « I ) ( ‘ \ 
easily with thu nd finget! 1 a 
Wile? hel ‘ t 4 ‘ i ‘ ~ > 
( ‘ d list um diy ) 
\\ ‘ ( « ( a 
the I ‘ \ | V¢ 
} 9 ; ; 
be ‘ 
) , 
Dy ( ett 1 \] 
\\ 1] 
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Efficiency of the High Range Com- 
pressed Air System, 


Kx lk \ \] 

ly er yout we ot Ay 28 
Vihnere \ Pp eer "I ere I 
presse ] 1 I | ( 
the cn pi ! \ u cre ( 
oO p —O ect 
Phe Np iris < ce the two syst 

cave d sy sider 
ably t ( 1 Here iu be 
ome « ol e d \ or the amount 
O used d he second three hours 

entione lerably re than 


double what would be necessary to 


that same clas pump ordinarily 
lal Ing the data at hand. viz ~a duple x 
double acting air mmpressor 5xgQ and 


a direct acting single cylinder pump hav 


ng r cylinder 4'27 and ter \ 
nder 5x7, we find that du the 
second three hours the pump in making 
5,380 revolutions displaced 5,021 gallons 
ot water, allowing it an efficiency of 8o 
per ce lr] T ised SO leet Ww suld be 
$09,740 loot gallor The lift ving So 
eet, the proport of cylinder mm thie 
pu p \ I ibs t OO ) l ol 

r pre ‘ do the worl 

()hse i ‘ the work « great 
many p | ! ir nature to the 
to average the 1 an ordinary direct 
cting stea ] | ing air a i pres- 
sure 60 pot d 20 ) gall ) 
at I ‘ }) 
this w t 414 cubic fee 

ould d ( \ | 1 the dimen 

f the pressor an lowing it 
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a volumetric efficiency of 90 per cent., 
22,735 revolutions should yield 8,389 
cubic feet of free air. The difference be- 
tween this and what the pump should 
take is about 5,000 cubic feet. The ex- 
periment then must have been badly con- 
ducted, or else there is some error in 
these figures. It is barely possible that the 
exhaust of the pump was so much re- 
duced by the accumulation of ice that a 
very large back pressure existed, and 
that the pump was doing more work in 
getting its air out of the cylinder than in 
pumping the water. In an experiment 
of this kind there is no necessity of chok- 
ing the exhaust of a pump by freezing. 
There are scveral ways of eliminating this 
trouble, and for proper comparison there 
should be no obstruction of this kind, 
any more than it should be permitted to 
reduce the exhaust by pipe fittings until 
it is of an inadequate size. 

Then, again, in a comparison of this 
kind it seems only proper that mention 
should be made of the possibilities of re- 
heating and the use of compound direct- 
acting pumps, which of course cannot be 
done with the Cummings system. We have 
no trouble here whatever in performing 
250 foot gallons of water pumped with 
one cubic foot of free air compressed to 
60 pounds, and we have no trouble with 
the reheating. We have systems of rehca'- 
ing which are extremely simple and can 
be used anywhere underground without 
any trouble and with no evidences of 
heat, smoke or odor. 

It has always appeared to me that the 
claims made for the two-pipe system are 
entirely too sweeping, and that even 
should it prove as economical for use in 
direct acting steam pumps as is claimed, 
the fact that the use of the simple direct 
acting steam pump is to be avoided in 
all good engineering operations and 
higher class pumps employed would, it 
seems to me, rob this system to a con- 
siderable extent of its economical claims. 
Besides, in the operations about a mine 
the air used for pumping does not by 
any means express the major part of the 
work to be done; for intermittent work, 
such as the running of rock drills and 
hoisting, absorbs by far the greater 
power, and it is here that the ordinary 
system of air compression is now be- 
coming quite efficient. For hoisting and 
for running rock drills the work is so 
intermittent that a small, constant power 
operating throughout an hour or more 
serves to actuate the hoist and drills to 
their capacity. I consider storage and 
reheating to be important units in the 
use of compressed air about a mine. 

At the Jumper Mine I recently in- 
stalled a compressed air plant which de- 
livers 400 cubic feet of free air per minute 
at a pressure of 90 pounds. This plant is 
actually operating three 3% inch rock 
drills and a double hoist, having 10x 
12 engines, handling the water, waste, 
men, tools and timbers for a mine 700 
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feet deep, and raising all the ore neces- 
sary for a 20-stamp mill, besides driving 
one No. 2 Sturtevant fan and one No. o 
Sturtevant fan to blow out the smoke in 
blasting. These fans are operated by a 
jet of air on a Pelton water wheel. The 
reheating consumes eight cords of wood 
in thirty days, which, as you see, is in- 
significant. The storage, though large, 
can still be increased with advantage, for 
there is air enough to spare to run at 
least one or more rock drills with the ad- 
dition of one or more receivers. 

This plant is a typical mining plant. [| 
would like to be informed how the two- 
pipe system can be applied to such work 
with economical results. 

cE. A. RIX. 

San Francisco, Cal. 

[It seems to be proper to suggest that 
there is no apparent reason why reheat- 
ing may not be profitably employed in 
connection with the two-pipe system, al- 
though we are not aware that it has yet 
been done.—Ep. ] 
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Amateurs in the Shop. 


Editor American Machinist: 

A week or two ago, April 21, I had a 
few words in the ‘American Machinst”’ 
about ““Amateur Work and Ways.” If 
I offer now a few more words concerning 
the genus amateur I have at least the 
excuse that I want to talk of a different 
class of amateurs entirely. I have an idea 
that the word amateur should be given 
a still wider scope than it now has, and 
it will be quite necessary to give it the 
broader meaning, to which by its ety- 
mology it is surely entitled, to cover the 
class of amateurs whom I have in mind. 
By the word atnateur we designate those 
outside the trade or profession who prac- 
tice it, or some of the operations of it, 
purely by reason of their love for and 
interest in those things, and who receive 
no other pay than the satisfaction of ac- 
complishing something by their self- 
directed efforts. The amateur machinist 
is the lover, admirer, imitator and fol- 
lower of the machinist. If the truest lov- 
ers, or amateurs, are not, after all, in the 
shop rather than outside of it, then I am 
profoundly mistaken. Some of these 
amateurs have crowded themselves into 
the shop on account of the love that has 
sprung up from merely peeping in 
through the windows, and others who 
have first found themselves established in 
the trade by the pressure of circum- 
stances have learned to love it after they 
have got under headway within it, and it 
is not easy to say which is the most sin- 
cere devotee. That these men all receive 
pay for their work should not and does 
not make them love it less. but they are 
by that fact of pay excluded from the class 
who heretofore have been called ama- 
teurs. I propose here to include them. 
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The supreme mechanical amateur, to 
my thinking, was James Watt. The love 
of seeing things go, and of finding ways, 
and better ways, to make them go, pos- 
sessed and drove him all his days, and all 
the world is ever more the richer and the 
freer for the work of this one amateur. 
If Edison is not an amateur through and 
through then I know nothing of the 
symptoms. There are hosts of others of 
various calibres, some getting large pe- 
cuniary recognition and others getting 
little, but whose ruling impulse is in 
actual love of their work, and those are 
the ones who do the world’s best, most 
progressive and telling and lasting work. 

The small amateurs are all and always 
helping, and perhaps as much as the big 
ones. Our progress in production, both 
in quality and quantity, has depended 
mostly upon the constant additions of 
small improvements in ways and means, 
and these have not been begotten of those 
who have worked for their wages alone, 
and who have taken no interest in their 
manipulations beyond that. If I wanted 
to run any shop at its best I would try 
to fill it exclusively with amateurs, and 
they should not get any less pay than the 
fellows who work for bread and butter 
alone. There is profit and satisfaction in 
big, smooth-flowing chips, and they roll 
out at their best only for those who take 
delight in seeing them, and who alone 
know the best means of enticing them. 
I dropped into a shop only a day or 
two ago and stopped in front of a shaper, 
where a fellow had to face vertically 
down the side of a lot of pieces about % 
inch deep, and to do it he had a slim 
knitting needle kind of a tool projecting 
down more than 4 inches below the tool 
holder, and springing so every time it 
came through the cut that both tool 
and holder jumped so that the man had 
to hold them down with his hand. He 
was no amateur, you know, and he had 
no appreciation of big chips or comfort- 
able work. 

Besides big chips there are operations 
of all sorts that the true amateur is con- 
tinually finding better ways of doing. 
The other day I was walking through 
another shop and I saw a fellow there 
who had to chuck a V thread screw by 
the thread to turn a tit on the head for 
some job or other. We all know what 
a disgusting job that is, but there is 
occasionally a case where you have to 
do it. If you squeeze the chuck jaws 
down on the sharp V’s they are bound to 
be mashed more or less. If some sheet 
tin is wound around the screw that helps 
it a little. and sheet copper is better yet, 
but if you have more than one or two 
screws the wrapping is soon demoralized, 
and is about as good as none at all. The 
fellow in this case I know was an ama- 


teur, for he took some copper wire a 
little finer than the pitch of the screw 
and wound it in the thread so that the 
wire stood up above the V of the thread, 
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and the universal chuck jaws had a good 
bearing on the wire without touching the 
screw, and yet held it true and secure 
The amateur in the shop has a habit 
of taking an interest not only in his own 
work but in 
him, and inimical to 
perfect shop discipline, but if you have 
amateurs around you must not hold them 
had 
apart a little speed indicator to clean tt 


what is around 


going on 


this is sometimes 


too tight. The other day I taken 
and to see just how it was made, and I 
come near getting stuck in trying to put 
it together again. I had a little counter- 
sink 
ameter and %&% inch long, and it was too 
little for my fingers. I couldn’t get it 
entered straight, and was near giving it 
up and throwing the whole business into 


head screw about 1-16 inch di 


the drawer, when a fellow who was looking 
on, and who is, I suppose, much more of 
an amateur than I am, or more possessed 
of the amateur virtue of patience, helped 
He picked up a bit 
paper stuck the 
through one corner of it and held it in 
position, so that all I had to do was to 
turn the little screwdriver and run it in, 
tearing the paper away before screwing 
it home. The trick was, of course, not 
new, but | 
friend, and it was a good amateur trick, 
and of the kind that is worth the telling, 


me out in a minute. 


of brown and screw 


believe it was new to my 


but at the same time it is not told as an 
everyday method to adopt for handling 
a little screw. 

I lately struck another shop amateur 
with an entirely different amateur device 
There was a little piece to make, or sev- 
eral of them, of peculiar shape, involving 
a curve that it was desirable to get just 
right. 
large drawing all correct, but not so easy 


It was easy enough to make a 


The 
drawing was therefore accurately made 


to produce it just the size required. 


and was then taken to a country photog 
rapher, who made a negative of the re 
quired size, and from the negative a tin- 
type was made, and the tintype was then 
filed to the lines, thus securing a perfect 
This 


should be of value in many cases. 


suggestion 
When 
a shop goes into photography, as recently 
Machinist,” 
the tintype department must not be for- 
gotten, 


template for the job. 


advocated in the ‘““American 


the 
been 


that 
never 


I remarked the other 


Machinist” 


day 


‘*American has 


the amateur’s paper; and in the sense that 


it has never wasted its space in telling 


how to make worthless so-called steam 


engines in absurd ways, and other work 


of that class, it never has so committed 


itself within my knowledge, and I caught 


on to it when the second volume was 


young and have seen every issue since 


But all the time it has been pre-eminently 


the paper of the shop amateur. It has 
been always telling of the new ideas and 
the new accomplishments The ideas 


presented have not, I suppose, been al- 


ways of permanent value, but a vast num- 
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ber of them have been, and the trade has 


done the sifting and has been helped 


along by their adoption. 
TECUMSEH 
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SWIFT 


A Device for Power Reaming. 


Editor American Machinist: 

The sketch shows a powerful and com- 
pact tool which I have seen in use for 
reaming holes in the frames of locomo 


similar work that cannot be 


the 


tives and 
taken to 


drill presses. It does its 


( irdened S are tl ‘ and 
the end the screw ) The pitch Oo the 
worm is 2 to the inch and the number of 
teeth in the worm wheel is 25, thus giv 
ng ahight between driver and driven 

os 
\ sma 
which is 





Ke 
chance tor some mp vements It is not 
practicable run a heavy flexible shaf 
at a high rate speed, and at the speed 
ivailable the reamer is turned at a rate 









work so much faster and easier than the ir below its maximum cutting capacity, 
tedious hand process, so familiar to many though much faster than bv hand It 
\ 
ee an: , \S 
| Vier L/L LY \ 
F 
| TF EI \ aw AWANYN A 
0, 
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A POWER 


that a de 
interest to the 
readers of the ‘Machinist.”’ 

T he 


are c( ymplete ly 


of us from painful experience, 


scription of it may be of 


worm wheel B and the worm A 
} 1] 


incased in a brass shel 


16 of an inch thick in its thinnest 
This shell is made in 


the 


wheel is mounted on the 


about 3 


parts two parts 


held together by shown 
The 
D, which is large enough to accommodate 
the socket H This 
the squares of the 


hand taper reamers so 


screws, as 
worm shaft 

‘ 
square socket 15S 
slipped on ‘ordinary 


universally used 


in locomotive rerair shops 

The thrust of the worm is taken by ball 
oe eS 
effected by the 


jam The ball races on the worm 


adjustment is 


le icked bv the 


the 


IY) 


bearings and 
screw 


nut G 


REAMING 


PIG TIS DADIDNTIWrrA>7n 


DEVICE, 
s thought that with a worn f 34 inch 
pitcl nd a wort wheel < oO te h the 
vreater freed from friction would make 
up for the | f velocity ratio and ample 
power ( d for a irdinary work 
vith the d re I ncreased speed 
Another point for criticism is that the 


operator opposes the rotative effect of the 


tool, whicl 5 onsiderable, by 


grasping 


the socket of the 


flexible shaft, which is 

nnected directly to the shaft / This 
brings a severe side strain on the bear 
gs and is entirely needless, as handle 
can be conveniently arranged for the 
use, thus increasing the effi 


Frep E 


ROGERS 
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School Draftsmen. 

contemporary, 
* American Car Builder 
Rail Road Journal,” has started a dis- 


cussion in its columns by asking why 


Our esteemed the 


Engineer, and 


fresh graduates of engineering schools 
are such incapable draftsmen. 
directions in 


but 


The dis- 
taken several 


different 


cussion has 
the hands of 
all admit the facts. 

We the 


the fact, which may seem somewhat par 


contributors, 


believe chief reason to lie in 


adoxical, that drawing in the schools is 


overdone. There is nothing in education 


certainly nothing in technical educa- 
tion—-which has been so over system- 
atized, over elaborated and over written 
as mechanical drawing. A subject which 
in its actual application is almost. self 
obvious to any one of mechanical intu- 


ition, and which requires but the most 
trifling amount of manual skill, has been 


the subject of treatises without 


made 
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number, while time enough is given to it 


an ordinary trade, and mean- 


to learn 
while the pith of the matter is ignored. 


\ bright boy from the shops, who has 


been surrounded with drawings, and so 


has learned what they are like, will go 
short 


and in a 


etticient 


into the drawing office 


time become a capable and 


Instruction 
Moreoy er, 


without 
and effort. 
when it is all done he is scarcely aware 
that he has learned anything, and in truth 
little that could be 
made into a but nevertheless he 


has learned just what the elaborate, high- 


draittsman, and this 


almost without 


he has learned very 


be ¢ »k, 


ly organized and pretentious work of the 
schools has missed, namely, how to show 


clearly and correctly the 


completely, 


construction of machines on paper; for 
the “art” of mechanical 


this is what 


drawing is. 

There are some things that cannot be 
taught at school, and which can only be 
and it 
the 


acquired by personal experience, 


is common to excuse the work of 


schools in drawing by classing it among 
things. So far from believing in 
this, we consider that there is no subject 
which can be taught to the point of prac- 
usefulness better than mechanical 


There is so little of it to begin 


such 


tical 
drawing. 


what an be so 


with, and little there is c 
readily imparted by a teacher who knows 
it himself, that there is, in our opinion, no 
reason whatever why a graduate should 
not be able to at once take his place as 
a capable draftsman, and no adequate 
excuse is possible for failure to do it. We 


do not mean that he should be a capable 


independent designer, as that can only 
come with experience, but we do mean 
that, working under instructions, he 


should be a capable and efficient drafts- 
It begs the question to say that 
efficient 


man. 


such a graduate will become 


after experience. Of course he will, just 
as the boy from the shop will and does 
The first thing to do is to brush away 
making mechanical draw- 
ings 1s an “art” at all and that it 


thing else than a very simple application 


the idea that 


is any- 
of common sense. The second is to get 
rid of the idea that mechanical drawings 
as such are entitled to any respect what- 
ever except as mere tools for doing work 
The third is to give the student to under- 
stand that accuracy of drawing is accu- 
racy of the head the hand. 
And the fourth is to teach him that the 
skill of a good draftsman is not the skill 
the skill of judgment 


what to show 


and not of 


of handicraft but 
that 


to show it 


determines and how 


good starter to take 


It might be a 
down the sign over the holy of holies 
and spell it 


work is done 


draughting, and some- 


where the 


drawing instead of 
thing further would be gained by using 
the terms plan and elevation instead of 
horizontal and vertical projection It 
would help to get rid of the pernicious 


idea that drawings are pictures. and it 
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would save much useless labor to wipe 
out of the work such subjects as tinting 
and graining, the casting of shades and 


shadows and perspective. Of all th® work 
introduced as auxiliary to machine draw- 
ing proper, about the only branch which 
is of the slightest importance is descrip- 
and the real importance 


tive geometry, 


of that is greatly overrated 

The whole aspect of the student mind 
toward drawings is false and pernicious 
lo see a drawing handled roughly, mis 


the rough and ready 


takes corrected by t 
use of pen and pencil, notations added to 
deficiencies or as memoranda, 
Why, bless you, it 


estimation, 


clear up 
fills him with horror. 
the drawing in 
though in point of fact it may vastly im- 
prove it. When this state of mind is cor 
rected and the student is made to under 
the and rf 


drawings 


his 


spoils 


real object purpose 


that they have about the same 


stand 


manu 
that 


relation to a machine shop that 


script has to a printing office, and 
manual skill, except as it expedites their 
little 


penmanship is in an 


making, is of more account in a 
than 
that the 
tell the 


carry out the designer's ideas, we may ex 


draftsman 


author, and object of drawings 


is simply to workman how to 


schools to turn graduates 


the out 
whose first the 
board will not be that of humiliation; but 


pect 
experience at drawing 
before it is done the elaborate structure of 


system and organization, erected in the 


effort to make a mountain bring forth a 
mouse—and fail in the effort at that—will 
have to be cleared away 

The student should understand that all 
draftsman’s work endur- 
that 


making 


that makes a 
able is the designing 
that but for this 
about as irksome as the pen copying of 
manuscript; that the 
drawings is not the work of an artist, 


with it; 


oO " 
voes 


drawings 1s 


making of 
but 


mere 
of a drudge: that making drawings is an 
excellent school, but a detestable occupa- 


that no one makes drawings for a 


tion: 
living any longer than circumstances 
compel; that apart from the design- 


ing, making drawings as an intellectual 
or skillful occupation is immeasurably be- 
low that of the machinist, blacksmith or 
pattern maker; that the real art of the 


draftsman lies in expressing his meaning 


clearly and fully, precisely as with an 
author: and that while designing is the 
highest of the mechanical arts, mere 


drawing is the lowest, for between the 
two there is a great gulf fixed 
How 


ing of 


the fog that surrounds the mak 


straight lines with a ruler and 


circles with a compass has been main- 


tained so long we cannot understand 


There is enough sunlight in the grimiest 


shop in the land to dissipate it could it 
get a chance 
AAA 
\ genuine old machinist was John H 


Nicklin, proprietor of the famous “Old 


Curiosity Shop,” at Pearl street and Park 
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Row, in this city, who died in his shop on 
May 17. He was born in Gorton, Eng- 
land, in 1829, came to this country in 
1859, and worked during the civil war at 
the Delamater Iron Works. The 
or shop was established about a quarter 


store 


of a century ago, the nucleus being hard- 


ware, mostly or entirely second hand, 
with machinists’ tools in abundance, and 
from this the stock grew to embrace a 


greater variety of merchandise than is to 


be found probably in any establishment 


on the continent or in the world. There 


was in his stock absolutely no apparent 


system of arrangement of material. The 
most unrelated things were piled promis 
cuously everywhere as high as shelves 
and counters would hold and in the street 
the The 


geneous display was always arresting the 


windows it was same hetero 


attention of the passerby 


AAA 
Questions and Answers. 


Name and address ot writer must accompany 
every question. Questions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail 


(55) I. A. L., Kansas City, Mo., asks: 
When a locomotive is working are the 
alternate strains on the front and back 


pedestal jaws equal? A.—They are not 
equal. When the engine is running ahead 





an Machinist 


Amer 


1000 


and drawing a load, neglecting here the 
angularity of the rod, the pressure o1 
strain will be against the forward jaw 
when the crank is above the center, and 
with the crank vertical the strain will be 
equal to the sum of the piston pull and 
the pull on the track. When the crank 
is vertical below the center the strain will 
be against the rear jaw and will be equal 
to the difference between the piston thrust 
and the pull on the track. Referring to 
the diagram this will be readily under- 


stood. The drivers are assumed to be 6 
feet in diameter and the length of the 
crank 1 foot. In the first figure, with the 


crank above the center, the pull of the 
piston being 3,000 pounds and the pull 
of the track 1,000 pounds, the resistance, 
of the forward jaw to meet this must be 
4,000 pounds. In the second figure, with 
the crank below the center, the resistance 
required at the rear jaw is only 2,000 
pounds. This question of the pressurs 


against the jaws is not to be confounded 
with that of the impelling force exerted 
upon the engine, which is the same for 
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duced el 
In the 
ot 1,000 
and 11 


excess Ol 


both strokes, except fo! the re 
fective area due to the piston rod 
upper figure there is an excess 
pounds against the forward jaw 
the lower figure there is. an 
1.000 pounds against the front cylinder 
head, this pressure in both 
cases acting to drive the engine ahead 
(56) J. B.. New York city, says: I am 
greatly interested in your paper, being 
millwright by trade, and you would con 
fer a favor by giving me a simple for 
mula for the speed of pulleys or 
A,—We assume that you mean a formula 
to compute the speed of one pulley or 


excess ol 


shaft when the speed of the driven shait 
and size of pulley upon it are known 
The best rule for all such problems is 


the old standard rule of three as given in 
the arithmetics. This is (quoting it from 
memory) as follows: Put down for the 
third term that number which is of th 
same denomination as the answer re 
quired Then, if by the nature of the 
problem the answer will be greater than 
this third term, put down the greater of 


the remaining numbers for the second 
term and the lesser number for the first 
term Now, multiply the second and 
third terms together and divide by th 
first. The quotient will be the fourth 


term and the answer to the problem. For 
instance, suppose we have a shaft run 
ning at 120 revolutions per minute and 
it has on it a 36 inch pulley. We wish to 
drive another shaft at a speed of 300 revo 
lutions and wish to know what size pul 
ley will be required Now, since th 
answer will be a certain diameter, or will 
be stated in inches, we, in accordance wit] 
the rule above, place for the third term 
that one of the numbers already known 
which is of the same denomination—that 
is, 36 inches diameter. From the nature 
of the problem we know that the re 
quired pulley will be smaller than 36 
inches, and consequently we place for th« 
second term the smaller of the remaining 
known numbers—that is, 120 Three 
hundred then becomes the first number 
of the equation, which stands as follows: 
300: 120:: 36”: multiplying 36 by 120 ws 
get 4,320, which divided by 300 equals 
14.4, which, neglecting the slip or creep 
of the belt and allowance for its thick 
ness, is the size of pulley required to drive 
the shaft at the specified speed 
Taking another case, we will suppose 
we have a shaft running 120 revolutions 
and a pulley on it 30 inches in diameter 
From this pulley a belt runs to 2 | 
pulley on another shaft, and we wish to 
know the speed of this shaft 
Here, since speed or revolutions per min 
know, we 


a 22-1n 


second 


ute is what we want to plac« 
the known figure of the same denomina 
tion for the third term, and this is ob 


viously 120. Then by the nature of the 
problem we know that the answer will 
be greater than 120, and consequently we 
place the greater ol the remaining num 
bers for the second term and the remain 


ing number for the first term, and the 
equation therefore stands as follows 

22: 30:: 120 
and 30 120 3600 22 163.2 revo 


lutions 

This old-fashioned rule of three is per 
haps more generally useful and useful in 
a greater variety of ways in machine shop 
calculations than any other that could be 
mentioned, and every machinist should 
be thoroughly familiar with it 

AAA 
Exposition of Export Goods. 

It is proposed to hold next 
Philadelphia a National 
Products 


year in 
Exposition of 
Manufactures 


\merican and 


35-395 


such as are spe lly suitable for export 
The exhibition w be held under the 
auspices of the Philadelphia Commercial 
Museum, which is a pub institution de 
voted to the promotion of trade with 


eign countries, and 


the exl n W e su is ought t 
lake it ghiy st sstul Full informa 
tion regarding the enterprise can be ob 
tained by ddress g the Director. W P 
Wilson 33 Sout Four P 
delpl P 
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Centennial of the Meter. 


\ suggestion has been made looking to 


e centennial celebration in 1899 of the 
adoption of the meter as the standard of 
measurement. It is asserted that the me 

system has been adopted by peoples 
iegregating 300,000,000 [he riginal 
meter, which has been referred to as “‘the 

st potent bit of man’s handiwork in 
the world,” is preserved at Breteuil in the 
( P ub-cellar closed 
by massive iron door with three locks 
The key to the thre oc} r ield re- 
spe vely by the president t Inter 
nati ] ( mission, who now is Di- 
rector Forster, of the Berlin Observatory; 
by the Director « e International Bu 
reau at Breteui ind by the Director of 
the Archives. The door has been opened 
but once, in 1892, since it was first closed 


A AA 
Obituary. 


Mr. A. A. Simonds, of Dayton, Ohio, 
an account of whose interesting experi 
nent the careful and systematic heat 
ing of steel was given by himself in our 
issue of September 19, 1895, died at Flint 
Mich., May 10, aged fifty-eight Mr 
Simonds was born and for a long time 
lived in Fitchburg, Mass., but of recent 
vears had been a manufacturer of machine 


W. P. Uhlinger, who died recently in 
old, 


San Diego, Cal., seventy-five year 
was a life long machinist and a successful 
inventor and manufacturet Hie was born 
Switzerland, received a good education 
and was apprenticed to | father, who 
had known and worked with Jacquard, 
the inventor of the celebrated machine 
whicl bears | 1 rie He b imi an 
ictual ““yourneymat traveling and work 
ng in variou hops in different coun 
ries He came o the I ed State n 
848 and sor ead hinist ’ 
hop in Philadelphia He started in a 
small way for mself in 1850 and built 
the first iron Jacquard loom made in this 
country. His business grew rapidly, and 
irious other machines for the textile in- 
dustry were produ ed In 1850 the build- 


his shop was destroyed 
wind storm, but he was soon going 
cannon and smaller 


His 


unfo *tu- 


again He 


war supplies during the war busi- 


ness became quite extensive but 


nate busines entures led to disastrous 
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failure in 1874. In 1875 he started again, 
and from that time was con‘:nuously pros- 
perous. Soon after this second start he 
brought out his engine-driven hydro-ex- 


tractors, which had an enormous sale. 
Mr. Uhlinger retired from active busi- 
ness in 1889, and later built a fine resi- 
dence in California, where he died 


AAA 

James P. Gardner, 54 Mitchell Build 
ing, Cincinnati, has been appointed sec- 
retary of the press committee for the 
coming meeting of the American Foun- 
dry Association, and would like to hear 
from such trade papers as will be repre- 
sented there, in order that 
may be made for their accommodation. 


arrangements 


AAA 
The catalog of the Worcester Poly- 
technic Institute, Worcester, Mass., re- 


cently issued for the current year, con- 
tains the names of 216 students and gives 
full information as to the courses of study 
and the fine facilities provided. The prac- 
tical success of this institution is familiar 
to our readers. The Register of Gradu 
ates included in the catalog speaks for it- 
self of the 
The entire expenses for tuition, board and 
incidentals at this school, we are assured, 
need not exceed $450 a year, while eco- 
be made by 


work already accomplished. 


nomical arrangements can 


which this amount is much reduced. 


AAA 


\fter dinner speakers often let out the 
truth, but they sometimes put it perhaps 
a little too strong. In the report of a re 
cent post-prandial address by Rear Ad 
miral Bancroft Gherardi the following oc- 


curs: “In describing the modern war ves 
sel Admiral Gherardi deprecated the trial 
tests that were given to the battleships 


by their makers. He said that before a 
trial test the builder had every piece of 
coal to be used in the vessel carefully se- 
lected as though they were precious gems. 
The out and set 
apart to be used in the foundries. 

‘When the day for the test came 400 of 
the men from the builders’ shops were dis- 
Every journal 


poor coal was thrown 


tributed about the vessel. 
and every complex part of the machinery 
was watched with the eye and quick per- 
ception of a skilled mechanic. The en- 
gines, the boilers and the machinery were 
put to their utmost test. The stokers were 
given all the whisky they wanted and the 
engineers ginger ale. The main object 
was to secure the bonus for the trial test. 
It didn’t matter what strain was made so 
long as the test gave the much sought for 
In these tests the boilers and ma 
chinery often irreparably injured. 
One test like this was more injurious to a 
battleship, he said, than three years of 
It would be far better after 


bonus. 


were 


hard service. 


some of these tremendous tests to rip out 
the boilers and engines and put new ones 
in than to risk them in any great emer- 
gency when the weaknesses caused by the 
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test would cause something to break and 
stop the whole vessel if not cause great 
disaster. 


“Admiral Gherardi said that he knew 
what he was talking about, as he had 
been present at many of the tests. It was 


the wild extravagance and folly on the 
part of the officers of the American navy 
to possess the fastest thing that floated 
that prompted these dangerous and ill- 
advised tests.”’ 
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Personal. 

Assistant Engineer A. M. Procter, U 
S. N., has been ordered immediately to 
the Gloucester. 

Passed Assistant Engineer J. W. Sa- 
ville, U. S. N., has been ordered to the 
Columbia Works. 

Chief W. Magee, U. S. 
N., retired, has been ordered to the New 
York Navy Yard immediately. 

Chief Engineer H. W. Fitch, U. S. N., 
retired, has been ordered to the interior 


Iron 
Engineer G. 


coast defense system at New York. 
Chief Engineer W. W. Dungan, U. S. 

N., retired, has been ordered to the inte- 

rior coast defense system at New York. 


Passed Assistant Engineer W. P. 
Winchell, U. S. N., has been detached 
from the Pensacola and ordered to the 


Charleston 

Chief Engineer C. J. Habighurst, U. S 
N., has been detached from the Columbia 
Iron Works at Baltimore and ordered to 
the Puritan. 

Chief Engineer J. McEImell, U. S. N., 
retired, has been appointed senior mem 
ber of the Naval Board at 
Philadelphia. 

Passed Assistant Engineer H. G 
pold, U. S. N., has been detached irom 
the Monterey and ordered to the City of 
Pekin for passage to the Asiatic Station. 

Chief Engineer A. F. Dixon, U. S. N., 
has from the New York 
Navy Yard and ordered immediately to 
duty in connection with the interior coast 
defense system at New York 

Mr. Frank E. Thompson, formerly with 
the Pratt & Whitney Company, but for 
about a year past superintendent of the 
American Tool Works Company’s shops 
in Cincinnati, has resigned that position. 

Chief Engineer C. Andrade, U. S. N., 
has been detached as a member of the 
Naval Engineer Examining Board at 
Philadelphia and ordered immediately to 
the interior coast defense system at New 
York. 

The following have recently been ap- 
pointed passed assistant engineers in the 
United States Navy: 

Granville 
MacLachlan, 


Examining 


Leo 


been detached 


Kimball, Chicago; John 
New York: William N. 
Badlam, Dorchester, Mass.; Albert 
Houston, 1,834 Linden avenue, Bos- 
ton; John McKernan, Philadelphia; 
R. S. Talbot, Cornwall-on-Hudson, N. 
Y.; Frank D. Terry, 149 Milk street, Bos- 
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ton, Mass.; William S. Halsey, Pittsburg, 
Pa.; F. W. Baker, Baltimore, Md.; 
Thomas Neilson, Philadelphia, Pa.; Sam- 
uel Thompson, 59 Vroom street, Jersey 
City, N. J. 

The following have been appointed to 
the rank of assistant engineers: Percy N. 
Neel, Philadelphia, Pa.; Horatio N. Em- 
mons, Washington, D. C.; Frederick C. 
Neilson, Boston Navy Yard; Arthur L. 
Robinson, Washington, D. C.; John R. 
Bertellotte, Wilmington, Del.; David J. 
Jenkins, Steelton, Pa.; Lee D. Fisher, 141 
Broadway, New York; M. L. Cooke, 
Philadelphia, Pa.; Herbert M. Morrison, 
118 West Ejighty-seventh street, New 
York; William R. Strickland, Brookline, 
Mass.; James L. Smith, Bath, Steuben 
County, N. Y.; Thomas Alward, Wash- 
ington, D. C.; Walter H. Steiger, El- 
mira, N. Y.; William H. Edwards, South- 


bridge, Mass.; William H. Messenger, 
370 Willis avenue, New York; Nelson 


Macy, 67 West Seventy-first street, New 
York. 
AAA 


Commercial Review. 


NEW YORK, Saturday Evening, May 21, 1898. 
MACHINISTS’ SUPPLIES. 

The current of report in local circles is 
to the effect that the paralyzing influ- 
ences of their way 
more deeply into the supply trade. The 
picturesquely forcible expressions which 
used to be employed in describing the 
dullness of the market previous to the re- 
vival of 1897 are finding their way again 
into the mouths of the habitually pessi- 
mistic, and those enterprising sellers who 
generally have encouraging news to re- 
late are now beginning to admit that al- 
though continues pretty 
good its improvement has been checked. 


war are working 


their business 
\s is always the case, there are many ex- 
ceptions, but it cannot be said that the 


weight of testimony is of a reassuring 


nature. 

There is some talk to the effect that 
prices have a firmer tendency, but it 
amounts to little or nothing in reality. 


It is well recognized that the present 


state of demand does not justify an at- 
tempt to advance values. 


Spanish-American export trade still 
labors under retarding influences. “I 
was out among the export houses this 


morning,” says an agent for emery and 
emery wheels, “and they say that it is 
dull.” Our informant has, however, 
noticed some recuperation in his own do- 
mestic trade during the past week, after 
three and he remarks 
that his customers tell a similar story. 
The power transmitting machinery line 


weeks of quiet, 


holds its own pretty well, though not des- 
titute of evidences of the worms gnawing 
at the root of business. 

There is one contract now being ex- 
ecuted that is deserving of special men- 


tion. A. & F. Brown are manufacturing 
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the power transmission 
Pacific 
Huenema, 


equipment ol the 


Beet Sugar Refining Company at 


Ventura County, Cal Phe 
contracted for is fully 


yet to 


amount thus far ten 


ve ordered 


carloads and more is 


With this and other large orders on hand 
the Brown works are very busy 

The New York manager of another 
large power transmitting machinery es 
tablishment remarks as follows: “There 
is not so much falling off in trade as | 
expected. Large orders are indeed 
scarcer, but in smaller ones there is hardly 
any perceptible change We have re 
ceived some Government work; a little 
of it direct; some for apparatus to a« 
company machinery that has been sold 
to the Government by other manufactur 
ers. Certain ordnance companies New 


England have also purchased supplies 
from us.” 
The 


reports 


manager of a wood pulley house 
that in New England a 


noticeable 


hesita 


tion in trade is becoming more 


People there are inclined to get into 
their cyclone cellars to avoid Spanish 
bombs. Our informant also states that 


newspapers that the 
the country 
for 


the 
section of 


he has seen in 
that 


the 


banks in are 


petitioning Government permis 


sion to remove their securities farther in 
land. On the other hand, he finds trade 
from here to Norfolk, Va., as good as 


formerly, with particularly free buying in 


towns where Government work is be 

ing done 
Mr. G. T 

of the 


this city, 


Montgomery, the head of one 


largest wholesale supply houses of 


will start for another European 
trip in a few days and will open a store 


in Paris, where will be sold specialties in 


obtain the 


the tool line for which he may 
agency, and also the Grobet files. Mr 
Montgomery has for some time been 
agent in America for these files, which 
have hitherto been made in Switzerland, 
but the manufacture of which is about to 
be started in France also 

The firm of Patterson, Gottfried & 
Hunter, Ltd., of this city, who from. the 


machinists’ supply business have for some 
time past been branching out extensively 


into many lines, are now adding ma 
chinery and machine tools to their depart 
ments. For about a year they have been 


exclusive agents in this territory for Fair 


banks, Morse & Co., Chicago, and they 
are at present putting in a stock as ex 
clusive agents here for the Whitney 


Manufacturing Company, Hartford, 


Conn.; for the lathes only of the Spring 
field Machine Tool Company, Spring- 
field, Ohio, and as agents, though not ex- 


clusive, of the Builders’ Iron Foundry, 


Providence, R. I. They are now fitting up 


a floor 75x75 feet as a wareroom for ma 


chinery. Mr. Patterson informs us that 
the trade of the firm in machinists’ sup 
plies, etc.. was better last month than 


and that this month bids fair 
A night force is kept busy 


ever before, 
to outdo last 


at the store 


from 5:30 P. M to 2:30 A. M 
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The local representative of an important 


small fine tool selling only 
to the 
off to 


of the 


manutactory, 
states that business has fallen 
Some 


trade, 
a hardly pe rceptible degree 
customers of 


but 


the firm complain of 


dullness, the better class of them do 


not 
EXPORTS OF MACHINERY 
‘Monthly 


and Commerce,” 


According to the Summary 


of Finance issued 
for March, 
United 


exports ol 


how 
1808, by the Bureau of Sta 


tistics, States Treasury Depart- 


working ma 
Mare 
months end 

Ele 


month 


ment, metal 


month of h amounted 
and tor the 


March, $3.31 


chinery for the 
Nile 
2,900 


exports for the 


to $451,855, 
ing with trical 
machinery were 


months $1,5 


$243,578 and for the nine 


/ 


498. Pumps and pumping machinery for 
the month, $229,438, and for the nine 
months, $1,507,488. Shoe machinery t 


month, $77,661, and for the nine 


$640,738 


the 
months, 


Exports of other lines of machinery, 
which having been separately classified 
for a longer time admit of a comparison 


Loco 


18o8. OS n 


with those of last year, included: 
engines, for March, 
valued at $530,748: 


1897, 50, at 


motive 
number, for March, 


nonths 


$597,000; for the nine 


ending March, 1808, 337, at $2,791,318 
for the nine months ending March, 1897 
270, at $2,555,278. The figures upon sta 
tionary engines were: For March, 1808 
72 engines, valued at $57,022: Marcl 
1897, 57. at $36,976; nine sceuies ending 
March, 1898, 431, at $307,429; nine 
months ending March, 1897, 264, at 
$223,015. Upon boilers and parts of en 
gines they were: For March, 1898, $103, 
82 March, 1897, $56,619; nine months 
aan March ISOS, $670,484; = nine 
months ending March, 1897, $559,149 
Upon printing presses and parts thereol 
they were: For March, 1898, $85,284; 
March, 1897, $29,870; nine months end 
ing March, 18908, $694,030; nine mont} 
ending March, 1897, $435 649 
According to a press dispatch the Sch 


Locomotive Works have. re 
26 locomotives for t 
Kinshin 
the 


nectady 


eived orders tor he 
Nippon Railway and 12 for the 
Railway of Japan. Hitherto most of 
roads have been 
For the 


three pas- 


orders placed by these 
taken by 


Haukaku 


English builders 
Railroad of 


tank freight 


Japan 


engines 


senger and two side 

have been ordered of the Brooks Loco 
motive Works Three locomotives for 
Mexi ind two for South Africa have 


Continued on page 38. 
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Business Specials. 


Gear wheels, gear cutting. Grant; 
Forming Lathes. Mer. Mach. Tool Co., 


see page 18. 

Meriden, Conn. 
Selden Packing for stuffing box, with or without rub- 

ber core. Randolph Brandt, 38 Cortlandt st., { 
Cutters, reamers and small tools, regular ante spe- 


cial; vertical millers, cutter and surface grinders, 
shears and punches. R. M. Clough, Tolland, Conn. 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The cash and copy should be 
sent to reach us not later than Saturday morn- 
ing for the ensuing week’s issue. Aaswers 
addressed to our care wll be forwarded. 


Situations Wanted. 


Experienced mech. draftsman. Hox 50, AM. Macn 
M. E. wishes responsible position. Box 64, Am. Maca. 
Draftsman exp. inspecial mach'y. Box 63, AM. Maca 


accustomed to light 
Am. MACHINIST 


Detail draftsman wants change ; 
bench machinery; good ref. Box 65, 


Wanted—By a pattern maker exp. in light, fine mach 
touls; good draftsman; ref. Box 62, Am. MACHINIST 


Wanted 
mach'y and mill const 


years’ exp.; gen 
box 59, Am Macu 


by draftsman (26), 6 
tech. educ 


Pos 


familiar 
Am. Macu 


P’t'nmaker and draftsman desires a change 
with electrical, gas ands. eng, work. Box 6; 


famil’r with inter 
Box 66, AM. MACH, 


Foreman wishes to make change ; 
changeable, model or tl. work ; re 


wanted by first- 
years’ experi 


Position as foreman or assistant 
class machinist best references 15 
ence. Box 5s, AMERICAN MACHINIST 


trade ; 
Address 


wishes to learn machinist's 
motive shop preferred 
Utica, N. Y 


Young man 
marine engine or han 
M. R. C., 79 Rutger street, 


Brass foundry foreman wishes position; mixes all 
classes of metals; first class at all details of shop 
work, light or heavy castings, core work, &c. Box 60, 
AMERICAN MACHINIST. 


Wanted—Position of responsibility by a first-class 
machinist and draftsman; have held positions as 
general foreman and can furnish best of references 
Box 49, AMERICAN MACHINIST 


Wanted —Position as foreman of machine shop by a 
tirst-class machinist havinga fair tecnnical education, 
and understands tool making and drawing; can give 
best references. Box 57, AMERICAN MACHINIST 


Help Wanted. 


Draftsman wanted—One well ac quainted with mod 
stat. and marine engines. Apply Box 22, Am, Macn 


Wanted—Ten 
hands ; first-class men 
dynamo work preferred, 


vise and planer 
experienced in 
Cincinnati, O 


competent lathe, 
wanted only ; 
P. O. Box 374, 


A first-class die sinker, familiar with small 
give age, experience, refer 
Address Box 47, AMERICAN 


Wanted 
and large drop forgings ; 
ence anu wages expected 
MACHINIST 


Wanted—Foreman for machine shop employing fifty 
hands, on Corliss, high-speed and marine engines ; 
first-class man of experience only need apply. Box 23, 
AMERICAN MACHINIST. 

Wanted—Superintendent of forge shop accustomed 
toand capable of handling 100 men and getting out 
work in quantities by large and long established manu 
facturing company in Chicago Address Mercantile 
Exchange, Chicago. 


Wanted—Foundry foreman experienced in general 
foundry work; must be capable of taking charge of 
shop, making light floor and bench work, soil pipe 
and soil pipe fittings; give references ; state experi 
ence and salary. Box 56, AMERICAN MACHINIST, 

Wanted—Supt. for machine shop; 100 to 125 hands ; 
Western location; general line of mach. and mill ap- 
plances. Want man of exp. and thoroughly posted on 
modern practice. State exp. and salary expected, 
and give refs. Address Box 46, AMERICAN MACHINIST. 

Wanted—Mechanic, preferably with experience in 
building tools for working sheet metals, as superin- 
tendent of machine shop (100 men); famillarity with 
economical methods, energy, executive ability and 
experience in handling help required; good and 
steady position with firm of high standing ; to receive 
consideration answers must give full particulars and 
state salary expected and age. Box 55, Am. MACHINIST 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
— be sent to reach us not later than Sat- 

urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 


Shop agents wanted for book on Dies and Die Making. 

Buok, Dies & Die Making. $1. J. L. Lucas, Prov., R. 1. 

The Dutton Wet Twist Drill-Grinder is sold by the 
Garvin Machine Co., New York City. 


Best and cheapest Bolt Header, made 
Harris Machine Tool Co., Springfield, Mass 


by Baush & 
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Continued from page 37. 
also just been contracted for in this | 
country 
CHICAGO MACHINERY MARKET 


Engine builders are giving the question 


| 
center crank, overhung cylip2er engine ; 


of prices more prominent consideration 


long 


resolved 


than they have done for a time. 


the itself 
into anything tangible, except that two or 
three of the builders, whose order books 


But interest has not 


are the more satisfactory, are quoting a 
little 


percentage 


letting a larger 


to a 


stiffer prices and 
of the trade drift 


Bids 


more 


uniform distribution. are accord 


ing each other. Thus for a little 100 
horse-power engine in the market last 
week the six bids tendered ranged from 
$1,650 to $2,600. Trade has not ex 


panded enough to give general firmness 
to quotations. 

Railroad trade, an inkling of which in 
the direction of greater activity was per- 
ceptible to the last week, is now 
still little 
machinery has been sold for railroad shop 
to 
most 


market 
more encouraging. Quite a 
be 


of 


less 


use. Two new railway shops are 


equipped with machinery and 
them are making additions more or 
extended. This renewed activity is in har- 
mony with better buying in other lines. 
The carriers are beginning to buy track 
supplies and equipment again, doubtless 


to cover urgent needs. The freight cars 


recently bought are a portion of the half | 


dozen or more large lots that were under 
ago, but 
were then held up indefinitely, pending 
a more favorable financial outlook and a 


negotiation some two months 


subsidence of the war scare. 


No branch of the machinery trade is | 


more active at present than mining. 
local and neighboring shops devoted to 
this work have more orders than they can 
fill, 


instances 


are working overtime in 
The of the 


that only a corner of this business is now 


and 
opinion trade is 
touched and that a great expansion is in- 
evitable. 
Additional 
the 
who are now closing the season with a 


purchases were made last 


week by large implement makers, 
rush of accumulated orders that is keep 
ing shops going night and day. 

\side of 


noted above the general machinery trade 


from the channels briskness 


The | 


some | 


Miscellaneous Wants—Cont’d. 


Light and fine mach’y to order, models and electri- 
cal work specialty. E. O. Chase, Newark, N. J. 

For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Schumacher & Soye, Cincinnati, O. 

For Sale—Complete patterns aru dr*.wings for 10x12 
a bargain. 
Address Box 51, AMERICAN "“AACHINIST. 

For Sale—New Ashcroft Indicator, with reducing 
motion and complete connections, in hard wood case ; 
price low. Box 61, AMERICAN MACHINIST. 

Advertising Novelties Wanted—We will buy patents, 
manufacture for patcatee or on a royalty, good adver 
tising novelties Address P. O. Box 125, Erie, Pa. 

The advertising department of the American Ma- 
chinist has on hand 20,000 drafsman’s thumb tacks; will 
send a box of ten to any draftsman in America on 
request; could use a postage stamp on box, but will 
send the tacks anyway. 

Institutions retiring from business having machine 
tools, brass or wood working machinery, will find it 
to their interest to correspond with us. We purchase 


: . | complete plants or handle them on com. C, C. Wormer 
ingly diverging, rather than approximat- 


Mach Co., 55-59 Woodbridge st., W., Detroit, Mich. 





MACHINE DESIGN, 


Mechanical Drawing, Mechanical, Electrical 
and Steam Engineering, 


TAUGHT AT YOUR HOME FOR $2 PER MONTH. 


This pays for Text Books, Drawing Plates and 
Instruction until you complete the course 
Write for free Circular T 
THE UNITED CORRESPONDENCE SCHOOLS, 
F.W. Ewald,G. Mer. 154-158 Fifth Ave., New York. 


WHITCOMB PLANERS. 


Hand and Power. 
PUNCHES AND SHEARS. 
WHITCOMB 
MANUFACTURING 
COMPANY. ‘ 

Worcester, Mass. 


English Agts., Selig, Som 
newthal & Co., London. 



















RUSSIA. 


WOSSIDLO & CO., 


MERCHANTS ano ENGINEERS, 
ST. PETERSBURG and... 
Represented in all important towns of Russia 
Contractors to the Imperial Russian Navy, 
Artillery, Railroad and Mining Department, Etc. 
Are open to enter into correspondence with first-class 


American firms with a view to representing them in 
Russia, and request price lists of machinery and of all 


recent technical inventions, 


IMPROVED 
16’ &18’ ENGINE MAYER 
216 W. Peart St., 


ATH ES CINCINNATI, 


OHIO, U.S. A. 











ISAIAH PAGE’S SONS, 


ALBANY, N. Y. 


| Manufacturers of 


is quiet: it at least seems so in compari 
son with the livelier air noticed two | 
months ago The moderate buying is 


well distributed, Chicago shops sharing 


with the country the bustle indicated by 
the purchases. 
strong in 


The crude metal markets are 


some directions, but wavering in others 


Pig iron is firm, and transactions are less 
notable than for four or five weeks. Fur- 
nace men are so well saturated with busi- 
as to be indifferent to re- 
the and 


Bessemer steel is be- 


ness, however, 


newed buying for present, are 


not seeking trade 


ing absorbed as fast as it can be pro- 


Gray Iron Castings. 





Fay & Scott 





are specialists in the making | 


of a superior line of pattern 
makers’ machinery. Lathes 
from 10 to 84 in. swing. Fay 
& Scott tools are in use by 
most of the better shops 
everywhere. 


Fay & Scott, Dexter, Maine. 


Hill, Clarke & Co., Boston. 
Prentiss Tool & Supply Co., New York. 


Moscow. | 


“The best is as good as any.” 


The New 
Automatic 


and Gravity Feed 
Q & CShop Saw 


| 





ee , 
| e " 
UTS) trem ass an 


_ All Other Metals. 


Price—’Way Down. 
Quality—’Way Up. 


| Shop Saws, 
Portable Rail Saws, 
Cold Power Saws, 


For All Purposes. 


| 
THE Q & C Suor Saw 
No 4s 
The QanoC Comran 


(ato New 


i 





Send for Catalogue. 


Q & C Company, 


Chicago. New York. 


LONDON: Chas. Churchill & Co. 
PARIS: Hounsfield & Fils. 
BERLIN: Schuchardt & Schutte. 
MADRID: J. G. Neville & Co. 
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Ts HENDEY-NORTON ENGINE LATHE is the most modern type af engine lathe extant 
Why? Because it has the best improved attachments known for the rapid and accurate 
production of high class lathe work in use on engine lathes at the present time. 

One is the Norton arrangement of change gears for screw cutting. All the change gears 
are mounted in the gear box ready for use. The different pitches are obtained by the simple 
movement of handle in gear box from one notch to the other, carrying with it an intermediate gear 
meshing into the cone of change gears. Thus every thrad required in ordinary use is obtained on 
the instant, and this applies equally well to the feeds. 

Another is the reversing lever at side of apron. At the moment of changing travel of carriage 
as when cutting threads, you have but to move up or down this lever when the carriage—not the 
countershaft, belt, head spindle and work—returns in the opposite direction, and so on till work is 
finished. This saves wear and tear on wi: rking parts. In this specimen of thread cutting we havea 
good illustration of the application of the above features; but it is here shown to illustrate in 
particular what our Automatic Stop willdo. It shows how threads can be cut to and fiom shoulders 
















AMERICAN MACHINIST 


both internally and externally, tool stopping to a certainty, and with work in motion. This feature 
is equally applicable in turning work in duplicate. Tne Automatic Stop is at once positive and 
simple. 
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The Hendey Machine Co.,, 00 eeee: ponrent sos 


Pacific Tool and Supply Co., San Francisco, Cal. Schuchardt & Schutte, Berlin, Vienna, Brussels, Stockholm. 
i Chas. Churchill & Co., Ltd., London and Birmingham, Eng. 
Torrington, Conn. J. W. Cregar, Philadelphia Bourse Exhibition. Adolphe Janssens, Paris, France. 





May 20, 1808. 
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stone The improvements provide for a one- 
story addition to the present building, 52x60 feet 
long, with a wing or side building 25x60 feet 
in dimensions 

John M. Anderson is to build a one-story 
engine and boiler house, 40x48 feet, for Fels & 
Co., at Seventy-third street and Tinicum Island 
road, Philadelphia, Pa. 

Warner & Swasey, Cleveland, Ohio, recently 
received a large order from the Government for 
telescopes, to be used by the officers in charge 
of the coast fortifications. 

An addition to the United States Seamless 
Tube Company’s plant, at Christy Park, Pa., 
is being built. The plant is to be enlarged by a 
new structure to cover 100 feet. 

J. C. Perkins, manufacturer of whip thread, at 
West Stafford, Conn., will remove to Westfield, 
Mass., where a larger plant has been secured, 
and new machinery will be installed. 

Erie, Pa., is to have a paper and wood pulp 
mill. Three hundred men will be employed, and 
the company, in which Hon. Charles M. Reed 
is interested, will be capitalized at $4,000,000. 

F. L. Mallory and W. A. Taylor, Macon, Ga., 
have filed a petition for a charter for an iron 
works company to be organized by them and 
known as the Mallory & Taylor Iron Works. 

At Portland, Me., the Gentry Storr Chainless 
Bicycle & Gear Company has been organized. 
President, Thos. T. Kennedy, of New York; 
treasurer, Robt. L. Van Dusen, of Philadelphia. 

The Gammett Machine Company, of Denver, 
Col., has been incorporated by I. A. Gammett, 
G. T. Berry and F. W. Parks; $50,000. This 
company proposes to manufacture ore concen- 
trators 

Mr. Watson, Braintree, Mass., has sold the 
mill property on Mill lane to the Victor Metals 
and Foundry Company, of Boston. This com- 
pany will immediately establish a foundry and 
machine shop 

The Velveteen Cutting Company, of New 
York, has been incorporated to manufacture 
cutting machines; capital stock, $20,000; di- 
rectors, Patrick J. Dempsey, Albert E. Wallace, 
George Wooley. 

The Duquesne Reduction Company’s works at 
Ben Venue, Pa., have been destroyed by fire. 
The loss is placed at $10,000 and the plant will 
be rebuilt, but the damage to the machinery will 
result in considerable delay. 

The Novelty Iron Works Company, Dubuque, 
la., is the title of a corporation articles for which 
have been filed. The incorporators are Messrs. 
G. E. Davis, E. H. Headford, G. A. Shenko- 
witz, RB. F. Richardson and George Hemler. 

The Hekla Heater Company, of Minneapolis, 
Minn., has been incorporated with a_ capital 
stock of $25,000 for the purpose of manufactur 
ing stoves, engines, &c. The incorporators are 
Moses E. Alley, M. I. McAllister and G. H 
Brooks. 

Che Globe Foundry Company, of Miamisburg, 
Ohio, has been incorporated by Samuel M. Nin- 
benbauer, William H. Albrecht, Frank Smith, 
William E. Schieble and P. M. Albrech, to 
manufacture gray iron castings and do a general 
foundry business. 

The Weis & Lesh Manufacturing Company, 
Muncie, Ind., with $400,000 capital, has been 
organized with the following board of directors: 
Peter Lesh, Peter Weis, W. E. Hitchcock, A. 
L. Johnson, J. C. Johnson, J. Edgar Johnson, 
Robert Morgan and William E. Proctor. 

The American Tool Works Company, of Cin 
cinnati, Ohio, report that the demand for ma 
chine tools for foreign countries is still active 
They have in the past week received a number of 
orders through their office at London, England, 
among them being one from J. Stone & Co., of 
Deptford, England, for a line of brass working 
machinery, including monitor lathes, valve mil 
lers and cock grinders. Also an order from 
Furnival & Co., of Reddish, England, for a num- 
ber of their standard engine lathes, drill presses 


and shapers. 


9 and [4 inch Pillar Shapers. 


Uniform Cutting Stroke, Quick Return, Automatic Cross 
Feed in either direction. Work fast and accurately. Newell 
Vise and Countershaft with each. 


Prices, NET, - - 9Q9-ineh, $300. 14-inch, $350. 


9and 14 inch Crank Shapers, all feeds automatic. Tool Making 
Lathes, Drills, Millers, Die Sinkers Ask for the Machinists 
Catalogue 


THE PRATT & WHITNEY COMPANY, 


HARTFORD, CONN., U. S. A. 


New York, 123 Liberty St. Boston, 144 Pearl St Chicago, 42 South Clinton St 
London, Eng., Buck & Hickman, 280 Whitechapel Road. Paris, France, Fen- 
wick Freres & Co., 21 Rue Martel. 


ENGINE and SPEED LATHES 


IN VARIOUS LENGTHS—9 to 15 in. SWING. 
Latest and Most — Designs. Workmanship, Material 
and Finish of the Highest Order. 


SEBASTIAN LATHE COTPiPANY, 
117 and 119 Culvert Stree CINCINNATI, OHIO, U. S. A. 


t 
Agents: SELIG, SONNENTHAL % Co., London, Eng.; JOHN TRAGARDB 
Co., Goteborg, Sweden; E. SONNENTHAL, JR., Berlin, Germany ; 
RK. 8S. Stokvis & ZONEN, Kotterdam, Holland, 












9 to 15 in, Swing. 


CATALOGUE FREE 








Fourth and Revised Edition. Second Thousand. 8vo. xii.+612 pages, 150 figures. Cloth, $5.00. 


A Handbook of Engine and Boiler Trials, 


And of the INDICATOR AND PRONY BRAKE. For Engineers and Technical Schools. 
BY R.H. THURSTON, 
JOHN WILEY & SONS, 53 East 10th Street, New York City. 


FINE ADJUSTABLE PIPE DIES. 
Mau be taken apart to be ground, Send for Catalogue 


FOR PIPE=IMPROVED-SIZEC. Wiley & 
Russell 


S Ge¢g es S&S Gut 


U.S.A. 










“—CIGHT NING SCREW PLEATED 






Agents in London, SELIG, SONNENTHAI,. & CO., 85 Queen Victoria Street. 


J N The Oldest and [ost Extensive 
UT AM MACHINE C0., Builders of Lathes in America. 
LATHES, PLANERS, 2 RAILROAD SHOP 
DRILLING ‘+ , TOOLS, 


MILLING MACHINES, $a ; 
SLOTTERS, a a MAKERS’ LATHES, &c. 


SHAPERS, ; Correspondence Solicited. 


GAP ENGINE LATHES. a 8 to 100 Putnam St. 
7 Fitchburg, Mass., U. S. A. 











Excelsior Straight-Way This valve has no dash 


pots, springs, guides or 

complicated levers to get 
Back Pressure Valve. out of order. It is iuadie, 
reliable and well made. Never sticks, and can be relied upon at 
all times when using exhaust steam for heating ; or when used as 
a relief, or free exhaust on acondensing plant, it has noequal. It 
is noiseless and free from any complicated attachments. 








JENKINS BROTHERS, New York, Boston, Philadelphia, Chicago. 


BRADLEY 
HAMMERS 


Have never been equaled for quantity 
and quality of output, simplicity, 
durability and freedom from repairs. 








Send for Circulars. 





Foreign Agents: 


Buck & Hickman, Whitechapel Road, London 
Schuchardt & Schutte, Berlin, Vienna, Brussels. 


Fenwick Freres & Co., Paris. THE BRADLEY CO., SYRACUSE, N. Y. 
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Sihiey & Ware , I Water-Tigl Pit 
Fay & Scott 11 Skinner Chuck ( eae a f — CC; 3 : 
Fellows Gear Shaper Co iiabeewuenneneus Slocomb & Co., J. T... pobeaeact 4 ' ’ 
Fifield Tool Co ; sscoesescecs SO | Sete Of Base cerns my ) | 1 r 1 
: : . : i oe ( Dividing nee 
Flather & (¢ ¢ Spencer Aut Mch. Screw ( ; aarti 48 e R. Hoe & Wheel 
Foos Gas Engine ( : ves. Springfield Gas Engine Co., The.. : { By John Rando! ‘ 
Forbes & C Ww. D a ——— Sprinefield Machine Tool C: of I I ° j 
Foster, W alter H a a a ai alias 10 Standard Machin« 5 ee ; os a The Spanish W ind the Paris Ex 
Frasse Cc ; cinduppuwdias aces 41 Standard To Ce sid sf 
Fricke Co.. The : ri Starrett Co., I S hove 43 hibitio1 
| Stiles Press Co., E. S { i aaa 
Gang & Co., Wm. | v06% ‘ 55 Stover Novelty Works ae pee iT _——_ ‘ Conet of 
Garvin Machine ( The : 3 i 19 | Stuart’s Foundry & Machine Works. R j The Wat a id Naval onstruction 2 
Se ne Oe... csasesenseneaneeke w & Svracuse Twist Drill Co...... need ae 3 ‘eo. nd A y f 
: 1 ( ers 


Geometric Drill! ¢ Gennady Oop eaaew . 3 
Gisholt Machine C pinnae aaa canes . = Tampograph ( The ys cae 5 The Mechanical Engineers at Ni 
Gleason Tool ¢ are Tigl tia —— & re 
Goddard Machine ‘ aca pecnenes Timolat, | Lamcaeaiee 
W ; es ; 4 Toledo Machine & Tool Ce pebaatewen 

I 

I 

I 


Gor dve _- S 4 
Gould & Eberhardt cnicenewanene’ 20 me Frank Obitu: 
Rex , ) tuary 
Grant Gear Works 20 run Bros. Machine ¢ . 
Gray Co., G. A ere ianceaeens 20 ‘urner, Vaughn & Taylor Co.......ccccees . ¢ Technical Publications - 


3 Mr. Wienet Method of Finding the 


Hampden Corundum Wheel Co............+.. 
Hart Mfg. Co.. eeasnensuseseee (meres, © United Correspondence Schools.......... 43 
: to R cing erf ating oO c 4 ’ 
Harrington & King Per rating ¢ seeeseee 56 | ; f \reas of Irregular Diagrams By 
Hartford Steam Boiler Insp. & Ins. Co...... 44 Van Duzen ¢ ne Engine Co a 
Henderer’s Sons, A. L...... Jocnwhalicaieae m1 | Prof. TI. P. Churcl 


Bars . : . 

42 | Wais & Roos Punch & Shear Co........... . = 
Walcott & S ae nee D...seereereeseseeers 12 | Pickling Castings. By Morris Fulton 39 4 
te I GoiGcheddsstisdsccuens - 
Warner & Swasey... 5550008 dseeobenteues 56 Persona 40 
UT 54 ' : , 
Watson-Stillman Co., ThE. cccccccsccsceossves 6 | Cor ‘ial Review 

, . > . P ° ymmercis View ° 40 
Weber Gas & Gasolene Engine Co.......... 54 . , , = 4 


OE EE ene arene 
Ss 2S & Seer rere 53 
Rs coamnew in daeekws 14 | Waltham W 
Heggson & Pettis Mig. Co....ccscocccccccees 3 

Ne EE RT re 3 
Hurlbut-Rogers Machine Co...........cssee0- 3 
PESERE GREET DORTUET Cs ccc ccccocecssccecsce » 8 
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We have rented | There are Grinders 


and then there are “ Diamond” Grinders. 


an additional warehouse at No. 65 
South Canal Street. and will place 
in same a large consignment of 

both new and second-hand Machine DIAMOND MACHINE CcO., 
Tools, which will be offered at 
special prices. 

Almost two hundred machines in pongon: Chas. Churchill & Co 
stock. Berlin: Garvin Machine Co. 


Do not fail to write us before pur- oesenemen: + aang 
chasing. aris: enwic reres. 


J. B. Doan & Co., 


68-70 South Canal Street, Chicago. 


Write us for catalogues of the latter sort. 


Providence, R. |., and Chicago, Il. 





Boring Bars, 








10 inches in diameter, 16 feet long, two heads 





' ) e és o po magn oo a oe "ss = 
The C & C Slow Speed Columbia University cheap, or trade for hee muabionee, ” 
Closed Ironclad Motor a ae | ieee ciitis te. 
is especially designed for hard service in SCHOOL OF MINE 
rile hca ert Comeeicd'or SCHOOL OF CHEMISTRY, 
ck-geared to its work. SCHOOL OF ENGINEERING, 


ity Son ae rca scHoor or aRcuirecTURe. tmost New Machine Tools 


Complete Electric Power Transmission Systems SCHOOL OF PURE SCIENCE, 
Four years’ undergraduate courses and special facill- =—A{T— 


The C & C Electric Company, ties for graduate work in all departments. Circulars 
143 Likerty Strest, Steer Caste, + ad at on application, to the Secretary of the SECOND-HAND PRICES. 


FOR SALE—CAN SHIP AT ONCE. 


New Metal Planer, 129 in.x72 in.x37 ft. 


Two heads on rail; one head on each housing. 








1 Min. x18 ft. Engine Lathe. 

26 in. x 14 ft. Fitchburg Engine Lathe. 
English Slotter, 14 in. stroke 
Universal! Radial Drill, 5 ft. arm. 

| 63-in. Pond Vertical Boring Mill. 

1 6-ton Single-Acting Steam Hammer 


ryan ~ tA TT 1 2-ton Double-Acting Steam Hammer. 
I | ey PO E L L = LA N Sy R CO 7 1 2,500-lb. Double-Acting Steam Hammer. 
WORCESTER, MASS. | Helve Hammer. 


1 No. 7 Hilles & Jones Shear. 
| Morgan Electric Crane, 15 tons. 


THE BRADFORD BELTING GO. °°" 





CINCINNATI, OHIO, U. S. A. HILL, CLARKE & CO. 
99 T N ° ( iver ee uw anal Stree 
" MONARCH thie yn amt 7 nine seanon ene, ene pore at. 





Keystone Electric Company, 


Chicago, ERIE, New York, Boston. 


make a SPECIALTY o Electrical Equipments 
for MACHINE SHOPS. 


Hei? fi UNWERSAL [[)onIcors. 


ci Cr : Forming and Brass Lathes, 
~ Screw Machines and Turret Lathes. 


DRESES, MUELLER & CO., 


CINCINNATI, OHIO, U. S. A. 




















\3 SOLE EUROPEAN AGENTS: 
Prentiss Tool and Supply Co., Selig, Sonnenthal & Co., London. 
CHICAGO. E. Sonnenthal, Berlin. 





We 


wake BOring Machines, Milling Machines, Special Tools “atmo i.” 
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EXCEPTIONAL LOT OF 


MODERN SECOND- HAND TOOLS. A Fine Lot of Second-hand Machinery. BAR G AINS 


. Blaisdell, raise and fall rest. 

. Ames, reverse motion 

. Flather, taper att. and ck. 
Standard, compound rest. 
16 in. . Putnam, raise and fall rest. 
17 in. x 6 ft. Prentice, plain rest and 

cross feed, 

19 in. x 11 ft. Lodge 
rest taper att. 
20in. x 10 ft. Perkins, 

h 1 9-16 hole. 

21 in. x 10 ft. Fifield, compound rest. 

24 in. x 23 ft. D. W. Pond, compound rest 
and chuck. 

25 in. x 12 ft. Putnam, compound rest. 

26 in. x 14 ft. Perkins, cpd. rest 21-8 hole. 

32 in. x 18 ft. Fay & Scott, cpd. rest. 

40 in. x 14 ft. Fitchburg, cpd. rest. 

40 in. x 20 ft. Fifleld, compound rest 

16 in. x 4 ft. Hendey, friction. 

|}24 in. x 5 ft. Pond Machine Tool Co., 

latest pattern. 

} 30 in. x 10 ft. Rochester. 
$2 in. x 8 ft. D. W. Pond, 
38 in. x 10 ft. Pond. 
42in x 12 ft. Fitchburg. 
48 in. x 16 ft. Putnam Machine Co 
16 in. Gould & Eberhardt, crank. 

\ 15 in. Hendey, imp. style tilting table. 

) 20 in. Prentiss, friction. 

24 in. Hendey, friction. 
Gang Drills, 3 and 5 spindles. 

) Upright Drills, 20 to 36 in. swing 

r Radial Drills, 3 and 4 ft. arms. 
Universal Radial, 6 1-2 ft. arm. 

Garvin No. 1, with wire feed. 

| Bardons & Oliver, 23-32 wire feed, latest. 

4 Bardons & Oliver, 1 5-32 wire feed, iatest. 
Bardons & Oliver, 113-16 friction head, 

wire feed and turret fd., 
Cincinnati No. 11- 2 Universal, bk. gears. 

SCine *innati No. 2 Universal, bk. gears 

Cincinnati No. 4 Universal, bk. gears. 

Garvin No. 11 and 12, with auto. feeds. 

Brown & Sharpe No. 1 Universal Grind- 

ing machine, latest, good as new. 

Presses—Bliss No. 19 and 20, Stiles No. 2. 

Cutting-off machines 2 and 3. 


Send for Complete List. 


J. J. McCABE, 


14 DEY ST., NEW YORK. 
Philadelphia Branch, The Bourse. 


BARGAINS * 


NEW AND SECOND-HAND MACHINERY. 


Lathes, from 12° to 48’; Planers, from 20° upto 60, 
48°, 54” and 60° Radial Drills; No.2 Newton Milling 
Machine; No. 2 Screw Machine; Shapers, from 6° 
to 30°, Boilermakers’ Punches, Shears, Edge 
Planers, Rolls, Drills, Engines, Boilers, Pumps, 


and namos. 
FRANK TOOMEY, 131 N. THIRD ST., PHILA. 


SECOND-HAND 


MACHINERY. 
LATHES. | 


(13in. x 
{13 im. x 
id in. x 
15 in. x 

x 


Davis, compound 
E-gine 
Lathes. 


compound rest 


Planers. two heads. 


Shapers. 


Drills. 


Screw 
Machines. 
complete. 

Milling 
Machines. ’ 


Miscel’ne’s. ~ 








13 in. Traveling Head, 
Bement. 

1 16 in. G, & E,, 

14in. x3ft.6in. Putnam. | 16 in. G. & E., 


ENGINE 
ll in. x 4 ft. Mann. triple G. 
single G 


14 in. x 3ft. 6in Prentice. 

15 in, x 6 ft, Starr. DRILLS. 

15 in. x6 ft. W. & L. 1 34 in. Harris, Bk. ( 
82 in. L. & D. 


18 in. x 8 ft. D, & H, 
127in, x10 ft. D. & H. 
32 in. x 13 ft. Bement. 
48 in. x 18 ft. G. & S. 
48 in, x 16 ft. Fifield. 


1 3 spindle Hendey 

1 No. 3 4-spindle Garvin, 
1 6-spindle Quint. 

4 Suspensions, Pohd. 


SCREW & CHUCK- 


1 
1 
1 
1 
1 
116in. x7 ft. D. & H, 
: 
1 
1 
1 


. corm oc 
PLANERS. ING MACHINES. 
2 16 in. x 16 in. x4 ft. 1 No, 2P. & W,, plain, 
Hendey, 1 No. 1 Costello, wire feed. 
1 24 in. x 24 in. x 6 ft. 1 No, 2 Costello, wire feed. 
Powell. 1 No. 21-2P. & W., wire fd. 
1 28 in. x 28 in. x8 ft. G. 1 No.4 Windsor, plain, 
& 58. f 1 No. 4 Windsor, wire feed, 
1 30 in, x 30 in. x 8 ft. S. 1 No, 2 Niles. 
= S. 7 1 18in. P. & W. Chucking 
1 30 in. x 30 in. x 10 ft, Machine. 
Niles. 
1 $2 in. x 26 in. x 12 ft. MISCELLANEOUS. 
Gray. 1P. & W. Grant Pattern 
136 in. x 36 in. x 12 ft. Miller. 
Powell. 1 48 in. Niles C. W. Borer. 
1 86 in. x 36 in. x 18 ft. 148 in Industrial C. W. 
Sellers. Borer. 
1 54 in, x 54 in. x 20 ft. 172 in. Niles B. & T. Mill, 
Niles. 1 3 ft. Riveter, ‘“‘ Porta- | 
ble.”’ 
SHAPERS. 1 No. 2 P. & A. Cyl. Borer, 
19 im. traveling head, 1 10 in. New Haven Slot- 
Wm. Sellers. ter. 


Send for New List. Prices on Application. 


THE NILES TOOL WORKS CO., 


138 Liberty Street, 


New York City. 


| 300 Ib. 


Engine Lathes. 


84 in. x 21 ft. Wilmarth triple geared, very heavy 


70 in. Newark pulley lathe, 2 tools, goed as new 

62 in. x 22 ft. Putnam Machine Co., triple geared 
fine order 

60 in. New Haven pulley lathe, 2 tools and all 
attachments 

32 in. x 15 ft. New York Steam Engine Co., triple 
geared 

2in.x 10ft. Pratt & Whitney, P.G. rest and 
P. C. feed. 

22 in. x12 ft. Bogart, P. G. rest, P. C. feed and 
taper attachment 

21 in. x 10 ft. Fifield, C. restand P. C. feed 

19 in. x 8 ft. Lodge & Barker, C. restand P. C. fd 

16 in. x Sin. Bogart, raise and fall weight rest 

14 in. x 6 ft. ditto 

14 in. x6 ft. Lodge & Davis, C. restand P.C. feed 

i4 in. x 6 ft. Reed, raise and fall rest 

13 in. x 5ft. Ames, raise and fall rest 

10 in. x 5 ft. Reed, plain gib rest 


Drills. 
6ft.arm Putnam Machine Co., radial, very heavy 
ift.arm Bickford radial, with tapping attach 
ment, nearly new 
4 ft. arm Bickford radial, plain. 
3 ft. arm Betts radial, all complete and good 
36 in. swing Sellers, B. gears and power feed. 
26 in. swing Snyder, B. gears and power feed 
24in. swing Harrington, with tapping attachm’t 
2 spindle Norton, sensitive with power feed to 
spindle. 
3 spindle Slates, sensitive with chucks 
Shapers. 
24 in. stroke Walcott, shifting belt, in fine order 
24in.stroke Hendey friction, complete with all 
parts. 
16 in. stroke, Gould & Eberhardt, adjustable cnk 
16 in. stroke, Prentiss friction, good as new 
12 in. stroke Prentiss, adjustable crank 
Milling Machines. 
4spindle Warner & Swasey valve miller, nearly 
new. 
No. 3 Hilles & Jones vertical, all feeds. 
No. 1 Beaman & Smith duplex, nearly new 
22x22x5 ft. Ingersoll Slab, very heavy 
powerful. 
2Grant & Bogart double column, in fine order 
No. 2 Brown & Sharpe, plain, back geared 
No. 3 Brainard, plain, back geared. 
No. 1 Garvin, plain, with arm and attachments 
2 Pratt & Whitney Lincoln pattern, with attach 
ments 
2 No. 3 Garvin hand, with attachments. 
No. 1 Pratt & Whitney hand, with allattachm'ts 
Screw Machines. 
No. 3 Pratt & Whitney, with friction 
drawing spindle. 
».3 Pratt & Whitney 
feed to turret. 
No.2 Pratt & Whitney, with wire feed. 
No. 2 Windsor, plain, with all attachments. 
No. 1Je rome & Secor, with wire feedattachment 
2 Pratt & Whitney screw shapers 
Presses and rh ageanteseanngyloan 
3500ton Holyoke hydraulic 
a pumps as good as new 
n., diam. ram ldin 
¥ erracute double 
good as new 


and 


No. 


head and 


N 


, with wire feed and power 


pg complete, 
platen 31% x34 
action, draws 2 in. shell, 


D73 


D2 Ferracute double action, draws 2 in. shell 
good as new 

P3 Ferracute punching press, 1's in. stroke 

No. 0 Brown power press, | in. stroke 


No. 1 Toledo inclined press 

No. 2 Bliss arch screw press 

1,100 1b. Billings & Spencer friction drop hammer, 
all complete 

800 1b. Merrill friction « drop hammer, a 

700 1b. Merrill friction drop hammer 

600 lb. Pratt & Whitney friction drop hammer 

400 lb. Pratt & Whitney friction drop hammer 

Peck poppet drop 

1,000 lb. Bement double stand steam hammer. 

250 1b. tubular Barrow steam hammer. 

125 lb. Beaudry power hammer. 

We have also just securedin connection witha 
large plant, 12 power presses, all sizesand makes 
ranging in weight from 1,000 to 10,000 lbs. Shall 
be glad to furnish full information and descrip 
tions to any one interested 

Miscellaneous. 


all complete 


25in. Gould & Eberhardt full automatic gear cut- 
ter, in fine order 
56 in. x12 ft. Nicholson & Waterman horizontal 


boring machine 
6 ft. Michel vert. boring and turning mill, 2 heads 
No 1 Slate auto. pinion cutter with lot of dials 
2in. Sellers automatic bolt cutter, with full set of 
taps and dies 


1% in. National automatic bolt cutter, with full 
set of taps and dies 
Send for complete lists of new and second-hand 


machinery in stock. 
PRENTISS TOOL & SUPPLY CO., 
115 Liberty Street, New York. 


Branch Stores—Chicago : 62 and 64 So. Canal Street. 
Branch Offices—19 So. Water street, Cleveland ; 608 D. 
S. Morgan Building, Buffalo 


SECOND-HAND TOOLS. 


Giood as new. Used only a few months. 


ENGINE LATHES. 

12x 5Silk Lathe, good as new 
112 x5 Young Lathe, good as new 

14x 6 Davis & Egan Lathe. good as new 
116x % Davis & Egan Lathe, good as new 
116 x 8 Davis & Egan Lathe, good as new 
116 x 8 Draper Lathe, good as new 
116 x 8 Hatfield Lathe, good as new 

IS x 6 Davis & Egan Lathe, good as new 


1 

118 x 8 Lodge & Barker Lathe 
1 

1 


IS x 8 Davis & Egan Lathe, good as Ww 
19x 7 Lodge & Davis Lathe, good order 
20 x 8 Davis & Egan Lathe, good as new 
2) x 10 Davis & Egan Lathe, good as new 

120 x 12 Davis & Egan Lathe, good as new 
20 x 12 Gray Lathe 

121 x 7 Lodge & Davis Lathe 

122 x 8 Davis& Egan Lathe. 

124x 12 Davis & Egan Lathe 
24x 12 Hatfield Lathe, good as new 
4; x 12 Fifield Lathe, good order 

1%) x 20 Pond Lathe 
27 x 10 Lodge & Davis Lathe, good as new 
1) x 10 Lodge & Davis Lathe, good order 


iS x 20 Lodge & Davis Lathe, good or« 
field Lathe 
PLANERS. 


0 x 20 Fi 


117x 17x 4 Putnam Plane 

124 x 24x 6 Davis & Egan Planer, good order 
126 x 2% x 6 Davis & Egan Planer, good order 
130 x 30 x 8 Pease Planer, good order 

1 30 x 30 x 8 Powell Planer, good order 

130 x 30x 8 New Haven Planer 


130 x 30 x 12 Davis & Egan Planer, good order 


136 x 36 x 12 Smith-Silk Planer, two heads, zg 


00 
as new. 

1 36 x 36 x 12 Pease Planer 

1 42 x 42 x 16 Pond Planer, 

148 x 48 x 16 Sellers Planer 


two heads, ,roodas: 


DRILLS. 
~Y in. B. G., P. F. Drill, good as new 
125 in. Standard Drill, B. G., P. F.. goodas new 
1 28 in. Drill, B. G., P. F., National 
1 32in. Drill, B. G., P. F., National 
1 72 in. Comb, radial drill, good order 
14 ft. Plain Radial Drill 
15 ft. Plain Radial Drill, good order 
15 ft. Niles Half Universal Radial Drill 
SHAPERS. 
112in. Smith & Mills Shaper, good as new 
115 in. Steptoe Shaper 
115in. Betts Traveling Head Shaper 
115in. Davis & Egan Shaper, good as new 
117 in. Davis & Egan Shaper, good as new 
126 in. Davis & Egan Shaper, good as new 
MILLING MACHINES. 
1 No. 0 Davis & Egan Plain Milling Machine 
good asnew 
No. 2 Davis & Egan Plain Milling Machine 
good as new 
No. 3 Davis & Egan Plain Milling Machine 
good as new 
1 No. 2 Davis & Egan Universal! Milling Machine 


good as new 


SCREW MACHINES. 
1 in. Screw Machine, good as new 
11% in 
11% in. Screw Machine, good as new 
Macl 


Screw Machine, good as new 


12% in. Screw 1ine, good as new. 
MISCELLANEOUS. 


ain Head Monitor Lathe 


the 


116x5F 
13x 5 Plain Turret La 
119 x 6 Plain T ret La 
11% in. Cutting-off Machine 
15 in. Cutting-off Machine 
1 30in. Pulley Ls 
1 36 in. Gear Cutter 
THE AMERICAN TOOL WORKS CO., 
Cincinnati, Ohio, U. S. A. 


the 


athe 
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IMPROVED 3s New “wee”* 

Bickford Drill & Tool Go f} R | | |¢ 
3 Pike St., Cincinnati, Ohio, w 


seems ENCLOSED STEEL MOTORS 











for Machine Tool Drive. i-2 H. P. to 150 H. P, 
ANY SLOW SPEED. 
WHOLLY ENCLOSED. DIRT PROOF. 
WATER TIGHT. NO FLOOR SPACE NEEDED. 


INVERTABLE and ADJUSTABLE to any POSITION immediately without 
loosing a bolt or nut. 


Also full line MULTIPOLAR GENERATORS up to 150 K. W. 


DIRECT CONNECTED AND BELTED ‘TYPES. 


NORTHERN ELECTRICAL MFG. CO., 


MADISON, WISCONSIN. 


Slotter Below Gost. 


To make room for our new type of horizontal boring machine, we offer this 14-inch Slotter at 
less than cost of material and labor. It is of the best material and workmanship, accurately 








fitted and carefully scraped. Following are some of the chief sizes: Large cone step 26 in. 
x 4% in. face; ratio of gearing, 1:5; circular table, 31 in. diameter; compound table feed, 21 
in. across and 2734 in. lengthwise; machine will slot the centre of 57 in.; distance from tool 
seat to inside of frame, 27 in.; from circular table to frame, 17 in.; length of ram, 4 ft. 4 in. ; 


weight of machine, 10,000 pounds. 
Shall be pleased to name price, boxed, f. o. b. New York City, for export. 


Newark Machine Tool Works, Newark, N. J. 


Cable address: ‘‘ Binsse, Newark, N. J.” Lieber’s code used. 








Westinghouse Isolated Plants. Necenaitoten 


Direct Current 
Direct-Connected Most Perfectly Ventilated, 


is a guarantee. 





Least Attendance, 
Generators Lowest Temperature, Fixed Commutation Point 
, Most Efficient, —No Sparking, 
The Standard towhich Most Pleasing in Appearance. No Metallic Shell for 
all others are compared. Field Bobbins. 
Westinghouse Electric 8¢ Mfg. Co., Pittsburgh, Pa. 
_— 300K W New York, Boston, Chicago, Philadelphia, St. Louis, San Francisco, Buffalo, Syracuse, Atlanta, Tacoma. 
Westinghouse Engine Type} Mountain Electric Co., Denver. For Canada, Ahearn & Soper, Ottawa. 


Generator. Westinghouse Electric Co., Ltd., 32 Victoria St., London. 
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Don’t be a 
passive advertiser. 


Don’t put a little small advertisement— 
containing your name and address—into a 
paper, and sit down and wait for business 
The wait will be too long. 

Don’t print a list of 917 tools you make, 
have made or expect to make, thinking 
that perhaps if you don’t get one man 
you'll catch another. There’s nothing 
in it. 

Take your products, one at a time, and 
tell people what they’re good for and 
wherein they excel Tellit tersely, and 
then your advertising will amount to 
something. 

If you haven’t time to write advertising, 
the American Machinist will write it for 
you—that is, your advertising in its own 
columns—and put it in an attractive and 
pleasing way. 


American Machinist, 


256 Broadway, New York. 


















THE WHITNEY MANUFACTURING CO., 


Hartford, Conn., U. S. A. 








AMERICAN MACHINIST 


On the Wall 





Ceiling. 
General Electric 


Motors 


Machinery and Tools. 


Operate perfectly 
in any position. 


General 
"s Electric 
IGAL 
Company, 


Schenectady, N. Y. 





Sales offices in all large cities of the United States. 







2933333339333 523323338, 


well YOU are 


‘in need of Hand Milling 
Machines or Water Tool 
Grinders, it will pay you to 
investigate and specify the 
Improved Machines we are 
now building »ssceceecccecee” 


€eecececeececece?d 


= 
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There are one, two or three little features 


about ‘*the American Machinist kind” of engravings that are different 
from most others, and afford some of the reasons why progressive people 
come to us for engravings for use in their catalogues, or for other purposes. 

Engravings never leave our shop without having to pass a rigid censor- 
ship as to quality. 

The American Machinist will not undertake to produce engravings in 
such a hurry as to interfere with their quality, but has the facilities fora 
prompt handling of work. 

The American Machinist will surely charge you a price consistent with 
the quality furnished. 

The American Machinist prices reach the ‘* golden mean * between the 
extremely high priced work and the extremely low ‘‘ cheap and nasty” kind. 

There is but one quality to American Machinist engraving—the best that 
can be produced. There is no fair work for so much, no pretty good 
for a few cents more, no gilt edged for still more. 

The American Machinist has no use for work into which the element of 
‘how cheap’ enters; the American Machinist don’t have to handle it. 

There are enough concerns on this mundane sphere who know that 
‘how cheap ” cuts are an abomination, and it is with these wide-awake folk we 
desire to do business. 


Remember we're in competition with no one, except in quality of output. 


American Machinist, 256 Broadway, New York. 
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Morse 
Twist Drill and 


Machine Co., 
New Bedford, Mass.,U.S. A. 


AFamiliar Group 
of Cutters. 


Sprocket Wheel Cutters, Cut- 
ters for Grooving Taps, Con- 
cave and Convex Cutters, 
Milling Cutters, Circular Cor- 
nering Cutters and Side Mill- 
ing Cutters. 


We Manufacture 


Twist Drills, Chucks, [* 


> “it an 
Reamers, o's wv, drowsy 
Taps and Dies and 9% pinata 
Machinists’ Tools. 








Wire Feed Capacity. 





Spindle Capacity. 





No. 00 . %e inch No. 00 

No.. 1 1346 No l 

No. 2 LY No ) f 
No. 2% 6 No lly 
No. 3 2546 No. 3 11546 
No. 11 1\ No. 11 , 
No. 12 16 No. 12 1 
No. 12%... .2%e6 No. 12! 11546 
No. 13 3% No. 13 1 


MN 


iS a a 


No. 3 Screw Machine, Friction Head, Power Feed, Automatic Chucl 


Made with the following various combinations 


Wire Feed, Automatic Chuck, Geared Friction Head, Power Feed to Turret, Forming 
Cross Slide, Special Tailstock, Drilling Attachment. 


— Machine Co., m. b. H., THE GA RVIN MACHINE co., 


17 Burg Strasse, Berlin, C. Germany. 

Agents in Great Britain: 
C. W. Burton, Griffiths & Co., 
23a Ludgate Hill, London, E. C., England Philadelphia Store: The Garvin Machine Co.,51 North Seventh Street, Philadelphia, Pa 


Spring and Varick Streets, New York. 
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MACHINE TOOLS of stunts. ano sizes 


... Patterns for 300 Different Types. 


Photographs and Descriptions on Application. 


THE NILES TOOL WORKS CO., 


Hamilton, Ohio. 


NEW YORK. CHICAGO. PITTSBURGH. PHILADELPHIA. BOSTON. ST. LOUIS. 
GREAT BRITAIN: 39 Victoria St., London, S. W. 









































The G. A. . Co., 
Cincinnati, Ohio. 


Manufacture Planers as an exclusive specialty. — ; 
Planers only! Nothing but Planers! ! 



















he F lat ‘ion Lathe 


Does Lathe work accurately up to 2 in. 


/ CO diameter by 24 in. long. 
/9 DMM, Jones & Lamson Machine Co. 


MAIN OFFICE AND WORKS: 


PHILADELPHIA, PA. Springfield, Vermont, U. S. A. 
ABC and Lieber’s Codes Used. 
MODERN TOO LS FOR MODERN M ETHODS English Offices: — ‘. Ex« a Bu iit Po i anne n’s 
ace irminghar G one — r 
ate ‘ f 
PULLEYS > Godan Mills Bending Rolls, Bolt Cutters, Cranes, + and 26 Pall Mall, Manchester, in charge o 
and : Lathes, Pianers, Slotters, Punches and Shea rs, : INJECTORS ( ny, Belgit n, Holland, Switz rland : and Austria~-Hungar 
> Mechanical Stokers, Turn-Tables, Testing s for "M. Ko sheng ‘Charlottenstrasse, 112, Dusseldorf, Germany.” 
SHAFTING. > Machines, Etc. > ALL SERVICE. ' 








‘‘Constant Angle” Twist Drills. The Acme Machinery Co, 


CLEVELAND, O., 
4 Manufacturers of 


Acme Bolt and 
Rivet Headers. 


— Acme Single, 
Efficient. Double and Triple 


THE T. & B. TOOL COMPANY, Automatic Bolt Cutters. yrm013m 


Also Separate Heads ues =, 


OUR NEW CAT 
alogue 
IS JUST OUT. 


ee SEND FOR IT. 


BEST THRUST AND ROLLER 


EXPORT TRADE A 8PECALTY. ST. LOUIS, MO. BEARINGS ON EARTH.» 


GEAR WHEELS | The Ball Bearing Co. 


and Gear Cutting 
of every description. BOSTON, MASS. 


GRANT GEAR WORKS, | - 
“Me itibarna, | FINE TOOL MAKING 
6 Portland n BOSTON, and SUB-PRESS WORK. 


86 Seneca Serest, | 


rina. | Write A. F, INESON, "”72*20".00" 


Send ns ‘Catales. 






Accurate 
> Durable, 





Catalogue free. or Danbury, Conn., U.S. A. 





Pat. EXTENSION BASE. 


TRADE MARK 


SHAPERS. 

















: pou tit T <tPLt QUICK ” STROKE (irade Mark — 


Gives 138 oe ent. more strokes per minute than any other 
Shaper made. "Write for our Shaper Catalogue. Pianeo Bevet Gears 
GOULD & EBERHARDT, NEWARK, NJ. U.S. 4 GLEASO UT: 
MACHINE MOULDED GEARS. 























Porson (J 1 Lang & Sons, Johnstene, Sx stand 
a ~~ cha rit &8 <e itte Be atta, Vien Brussels 
“8 Vhite, Child & Be ney, Vienna, Aust., Sh aper Agents Gears up to 12 Feet Diameter. 





GLEASO LATHES and GEAR PLARERS, 
6 Race St.. Rochester, H. ¥. 

















